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THE PRESERVATION OF FISHERY PRODUCTS FOR FOOD.

\ By CHARLES H. STEVENSON

INTRODUCTION. N

Methods of preservation are of constantly increasing importance to the prosperity
of the fisheries—more so, perhaps, than to any other food-supplying industry. In
agriculture, cereals are cured sufficiently in the open air to keep for indefinite periods;
vegetables and fruits with proper care will generally remain in edible condition long
enough to reach distant markets, and some will last until the following season; the
domestic animals intended for food may be transported alive to the place af marketing
and there slaughtered; but, under ordinary conditions, fishery products are subject
to rapid putrefaction after removal from the water.

It is now a generally accepted opinion that all putref&ctwn is caused by the devel-
opment of living organisms known generally as bacteria or putrefactive germs, this
theory being announced first in 1837 by the German physiologist, Theodore Schwaun.
“Putrefaction,” says Cohn, “begins as soon as bacteria, even in the smallest numbers,
are introduced, and progresses in direct proportion to their multiplication.” In living
animals there is a tendency to counteract the development of these germs, and main-
taining marine animals alive is the simplest form of preservation, although rarely the
. most economical. After life is extinet, heat, moisture, and air are all more or less neces-
sary to the development of bacteria, and it is prineipally by removing one or all of
these factors that preservation is accomplished. This gives us three prineipal’
methods of preserving dead fish, viz: Refrigeration, which diminishes the heat; desiec-
cation or drying, which decreases the moisture; and canning, which separates the
preserved product from the air. Another method of great importance is the applica-
tion of antiseptics, such as salt, vinegar, etc., this process being known generally as
pickling. Other forms of preservation, the most important of which is smoking, par-
take of the characteristics of the preceding with the addition of further treatment
for the purpose of flavoring. These six processes, viz, preserving alive, refrigeration,
demcc&tlon, canmng, pickling, and smoking, include practically all the general
methods of preserving fishery foods.

The qualities of the original products, however, are so varied and subject to such
delicate influences that a process well adapted to the preservation of one article may
be impracticable or deleterious when applied to another, even of the same class.
Thus it would not do to refrigerate salmon, herring, and oysters in the same manner;
nor is the process of salting codfish, halibut, herring, and swordfish the same. The
manner of preservation also differs according to the market for which the article is
- intended. Codfish destined for the New England market would not be suitable for the -
Gulf States, and that for the West Indies and Brazilian trades requires still different
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treatment. Therefore, in this report the general method of each form of preservation
is first noted, and then its particular process of application to each species and for
each of the principal markets is described. It should be remembered, however, that
the excellence of any particular product does not arise wholly from the special mode
of preservation, but from care and attention in the process, guided by experience and
close observation. No matter what process is employed, careful treatment-during all
the various stages is.of fundamental importance, and without it no first-class article
will be produced. A serious difficulty with which the fishery trade has to contend is the
competition with products of careless or indifferent preservation. In too many cases
superior quality of the product is sacrificed entirely to cheapness of production, and
preparers who desire to maintain ahigh standard suffer from the resulting competition
and frequently are compelled to cheapen their own process or retire from the business.
In few countries has greater attention been given to the preparation of fishery
food products than in the United States. In the various international expositions our
exhibits of this class have excited favorable comment because of the great variety and
excellence of the products and the neat and convenient forms in which they are pre-
‘pared for sale. The large representation of foreign nationalities in the United States
has probably been a factor in increasing the number of our methods of preparing
marine foods. People immigrating to America and devoting their time to handling
fishery products naturally make use.of the ideas and methods in vogue in their native
countries.. The smoking of haddock and some other species was introduced in this
way by Scotchmen; the Chinese on the Pacific coast and in Louisiana prepare fish,
shrimp, etc., by methods similar to those practiced in the Orient, and the preparation of
sturgeon products was first begun here by natives of Germany and adjacent countries.
The cougregation of people of foreign birth in our coast cities also tends to increase
the list of fishery products; a small local sale for certain articles developing among
those people, the trade gradually extends until such articles become of recognized
importance in the food markets. There are, however, many additional methods of
preserving marine food products that could be employed advantageously to meet the
" wants of new markets. Numerous products highly valued in Europe and Asia are
never utilized here, although abundant in the United States waters; and a large part
of our fishery resources are undeveloped through a failure to appreciate and follow the
foreign methods of preservation. Herring, for instance, is one of the most abundant
species of fish on the United States coast, being very frequently obtainable in much
larger quantities than the fishermen make use of, yet the United States imports
annually over $2,000,000 worth of herring products. v
The purpose of this paper is not to instruet the various fishery preparators in the
methods of their particular trade, but rather to present the chief processes employed,
and thus enable those who are interested to compare the different methods. The
author has carefully consulted the fishery literature and has freely availed himself of
the data contained therein, yet he has avoided glvmg a description without actual
knowledge of the present processes or inquiry from persons familiar therewith. But
no care or labor can wholly avoid mistakes, and as the plan of this work embraces a
groat variety of subjects concerning which much difference of opinion and practice
-exists among fishermen and marketmen it is altogether likely that it will be somewhat
open to cntlclsm, but it is hoped that the errors will not be 80 numerous or 8o gross
as to materially impair its utility.
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PRESERVING FISHERY PRODUCTS ALIVE.

In some foreign countries, especially in Germany, a large portion of the fresh-
water fish and some salt-water species are supplied to the markets alive. The live-fish
trade in China is very extensive, the fish being peddled about the cities and villages
in buckets of water, and those not sold are returned to inclosures of water for future
sale. In the United States, however, live fish represent an inconsiderable portion of
the trade. A few of the New York market fishermen take their catch of cod, sea bass,
and blackfish into port alive by means of well-smacks, and some of the shore fisher-
men at points along the coast or on the interior waters retain their fish for a few days
in live-cars or live-boxes; but the quantity of fish sold alive in this country is indeed
very small. However, lobsters, crabs, oysters, clams, terrapin, and turtles are sold
alive, and unless in that condition are not generally considered marketable as fresh,
except in the case of shucked oysters and clams. :

When practicable, this is one of the most s&tlsfactory methods of marketing
marine foods, not only because of the superior quahty of the product, but also because
it avoids costly processes of preservation. There is no general or uniform process
employed for keeping the animals, each species receiving such treatment as it particu-
larly requires, Fish and lobsters are kept alive in large inclosures or in well-smacks
and live-boxes, while oysters, clams, terrapin, and turtles ordinarily require little care,
unless they are to be held a considerable length of time.

INCLOSED WATER AREAS

When whitefish were abundant in Lake St. Clair and Detroit River, a practice
prevailed of building inclosures one-eighth to one-half acre or more in extent, conform-
ing to the shore, for retaining the fish during October and November for sale during
the early winter. These pens were usnally built of 2-inch by 6-inch hard-wood piles
driven into the bottom and projecting above the surface, with about §-inch space
between the piles to allow the water to freely pass through the area. 'A platform
with a barred entrance was arranged at one side to facilitate the handling of the seine
and the admission of the fish into the pen, or this was accomplished by having a gate
hinged to a mudsill at the bottom and with the upper part about a foot above the
surface of the water and inclined at an angle of about 45°. The gate was opened by
pushing it beneath the surface, when the fish might be easily emptied from the seine
into the pond. The ponds were usually emptied before the end of December, the fish
being removed from the inclosure as the market demand required. The introduction of
freezing and the increasing scarcity of whitefish in Lake St. Clair led to the abandon-
ment of these ponds about 1888. Whitefish are still preserved alive in net inclosures
in Lake Erie, but this is principally for the purpose of obtaining eggs for use in arti-
ficial propagation.

At Port Huron, in 1881, Messrs. Friichtnicht & Neilson, of Sandusky, Ohio,
constructed a large pen for retaining sturgeon alive. This inclosure covered an area
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of about one-fourth acre, and was made by driving 2-inch by 12-inch hard-wood
timbers into the ground about 2 inches apart on three sides of the pen, the beach
forming the fourth side. The cost approximated $5,000. At one time the pen con-
tained as many as 6,500 sturgeon. The fish were usually not fed at all, even though
retained four or five months, and little depreciation occurred either in weight or
quality. Teeding them on corn was attempted, but they did not appéar to require
it. The sturgeon were caught for removal by means of a short seine having a chain
on the bottom. They had a tendency to burrow, and it was sometimes difficult to
catch one even when there were a hundred or more in the pen. The business was
highly successful until the decreasing supply of these fish caused its abandonment
about 1887.

At several other points on the Great Lakes there were inclosures for retaining
sturgeon, and at some of them a regular practice prevailed of feeding the fish on corn.
In the fisheries of North and South Carolina it was formerly customary to provide
pens in which sturgeon were confined until a sufficient number had been accumulated
for a “killing.” Some fishermen whose operations were less extensive, however, did
not resort to building a pen, but would merely pass a rope through the lower jaw of
each fish and fasten the other end to some convenient fixture,

) The trap fishermen of Rhode Island have large pounds, made of twine, and some-
times 60 feet square and 30 feet deep, in which scup and other fish are held for two or
three months, Sometimes 12,000 barrels of fish are there held for a month or two.
The trap fishermen of other localities sometfimes have a similar contrivance on the
back of each trap net, in which a few barrels of fish may be held for several weeks.

Quantities of striped bass and perch were formerly kept alive for a week or morein
southern Delaware by inclosing them in pens built of pine logs along the river banks.

On the coast of Maine there are several inclosed coves or ponds for confining
lobsters several months, if necessary, the principal ones being at Vinal Haven, South-

" port, House Island, South Pond, Prospect Harbor, and Friendship. Their form and
adaptability depend on the coastal formation. The first one was established at Vinal
Haven, in Penobscot Bay, in 1875, by Messrs. Johnson & Young, of Boston, and that
is yet the largest and most successful on the coast. Itis the small end of a cove
covering about 500 acres, communicating with the sea through a 150-foot channel, in
which the tidal range is about 10 feet and the depth from 30 to 180 feet, averaging
about 90 feet. Theinclosure devoted to lobsters covers about 9 acres, and is separated
from the large cove by a natural shoal surmounted by a stout wire fence about 200 feet
long. Itsbottom is of soft grayish mud and the water ranges from 10 to 60 feet in depth.
It has a capacity for about 300,000 lobsters, but a smaller quantity usunally does better.
The capacity of the other ponds or coves ranges from 25,000 to 200,000 lobsters.

The lobsters are deposited in the inclosures when the condition of the market
warrants and are held for a higher price. They are fed quite regularly on cheap fresh
fish of various kinds, principally split hake, hake heads, small cod, herring, flounders,
bream, ete. Fat herring are not desirable for lobster food, as practical experience has
shown that they cause the lobsters to decrease in weight. IFor the same reason, when
using hake, it is well to remove the livers, as they are rather too oily. The quantity
of food required depends largely on the temperature of the water, since lobsters do
not eat as freely in cold water as in that of a higher temperature. The food should be
well scattered over the pond, as throwing it in heaps canses the lobsters to congregate
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in large numbers, resulting in their biting and injuring eaclh other in their contests
for food. If not fed regularly it is quite difficult to keep the lobsters in the inclosure,
but when properly supplied they seem contented and improve both in appearance and
weight; yet it is not generally profitable to feed them for an increase in weight alone,
the profit coming from the ability to place them on the market when the prices are
the highest. In catching them seines, pots, or beam trawls are employed. The latter
" are usually 12 feet across, with 18-inch runners. If properly attended, the mortality
is small and the lobsters improve in weight and condition. It is estimated that in
November, 1898, there were 700,000 lobsters retained in the pouds or inclosures in
Maine,

At several of the fishery ports along the Gulf of Mexico there are small inclosures
for retaining green turtle and terrapin. These are usually 400 or 500 square feet
in area, and are made by driving rough poles into the ground near the shore, wheére
the water is 6 or 8 feet deep at low tide, connecting and bracing them by nailing a
strip along the line near the top, the poles being 1 or 2 inches from each other and
sufficiently long to project a few feet above the surface of the water. For convenience
in handling the turtle these pens are gencrally constructed adjacent to the landing pier
leading to a market house. The turtle are placed in the pen and removed therefrom
by means of a block and tackle attached to a swinging arm. They are generally fed on .
alge, fish, ete., until it is desirable to market them, when they are placed in boxes,
barrels, or otherwise secured, and shipped without further care.

WELL-SMACKS.

Well-smacks were introduced in England in 1712, being first used at Harwich,
where 12 were in operation as carly as 1720, but the idea seems to have originated
with the Dutch tishermen mauy years before. According to Dr. Fuller’s ¢ History of
Berwick,” well-smacks were used in earrying live salmon from Berwick to London
prior to 1740, those vessels being of about 40 tons burden each.

Previous to the general use of ice on vessels, which began about 1840, most of the
New England market vessels, especially those in the halibut fishery, were constructed
with a well in the hold, in which the fish were retained alive until delivered at the
fishing port. The use of well-smacks, or welled-smacks, in the halibut fishery began
at New Londnn, Conn., and Greenport, N, Y., about 1820, and by 1840 the fishery had
extended to Georges Bank. Before the employment of these vessels the halibut
fishery was prosecuted only during cold weather, the fish being carried in bulk in the
hold.

The first well-smack at Gloucester was built in 1835 and was designed to carry
about 12,000 pounds of halibut. The fish were caught by means of hand lines and
were hand]ed very carefully, being placed in the well immediately on removal from the
water. Those dying before reaching market, through injuries or otherwise, were sold
at about one-fourth the price of live halibut. On account of the greater convenience of
using ice and the general adoption of trawl lines in the halibut fishery the well- -smacks
have been entirely superseded by tight-bottomed vessels.

Formerly nearly all fishing vessels running to the New York market during cold
weather were constructed with wells, But the dwindling of the market cod fishery
from that port, due to competition with Boston and other New England points having
the benefit of the trade with drying establishments, has led to a large decrease in the
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number of vessels engaged, and during recent years there have been only eight or ten
vessels which during the winter and spring take their catcéh of cod, sea bass, and
blackfish into Fulton Market alive. Well-sinacks have been employed also in the red-
snapper fisheries of Key West and Pensacola, but they are being discarded, it being
found more satisfactory to ice the fish than to keep them alive. The lobster trade
along the New England coast still uses 2 number of well-smacks, and in some of them
steam has superseded the use of sails as a motive power.

The well in which the fish or lobsters are placed is situated amidships at the
bottom of the hold, extending from just forward of the main hateh nearly to the
mainmast, and occupying about one-third of the length of the vessel. It is formed by
two stout, water-tight bulkheads at either end, 4 or 5 feet high and about 5 inches
thick, extending from keelson to deck and entirely across the vessel. Midway
between these is usually another bulkhead, which assists in supporting the deck and
divides the well into two compartments. Leading from the well to the deck is a funnel
curb, about 24 feet wide by 8 feet long at its upper end and 4 feet long at its lower
end. The well has neither keclson nor ceiling, and the frames are usually the same
distance apart as elsewhere in the vessel, but on some smacks they are twice as far
apart, in oriler to permit the water to circulate freely and to facilitate dipping the fish
from the well. About 300 auger-holes are bored in the bottom planking of the well,
through which the sea water freely enters, and it is kept in circulation and constantly
renewed by the motion of the boat. On the lobster smacks the auger-holes are gener-
ally 2 inches in diameter, whereas those on fish smacks are more frequently 1 inch.
The vessels range from 12 to 60 tons and those using sails are either schooner or sloop
rigged, thongh more frequently of the former type.

On the British coast a number of “dry-well” smacks, having an artificial circala-
tion of water, are employed. In some of these there is a series of one or more lengths
of perforated supply pipes arranged near the bottom of the well and connected at
one end to a circulating pump operated by the main engine if on a steamer, or by a
donkey engine or otherwise if on a sailing vessel, a two-way cock being on the pipes
outside the well. The pipes, being at the bottom of the well, cause a continual circu-
lation of water in an upward direction and thoroughly aerate the water as well as
cause all the scum and refuse to rise to the top, whence, along with the used water, it
escapes back into the sea through several bell-mounthed overflow pipes, the lower ends
of which pass through the vessel’s bottom and are mounted so as to incline aft from the
top, and thus allow the force from the forward movement of the vessel to suck them
clear, The aeration of the water can thus be kept under perfect control and the well
be readily emptied of water by pumping when it is desired to remove the fish.

The well-smacks running cod, sea bass, and tautog to the New York market,
which fish off Sandy Hook and Long Island shore, have capacity for 8,000 to 20,000
pounds of fish each, depending on the time of the year and the length of the trip.
Hand lines are employed for the most part and the fish are placed in the well as soon
as taken from the water, the hook being carefully removed. Each vessel generally
carries a small quantity of ice, with which to preserve such fish as may die, as well
as the surplus that can not be placed in the well, this ice being carried in pens at
either end of the well, The cod when caught in no great depth of water live in the
well, under ordinary conditions, a week or more, but the sea bass and tautog are not
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so hardy and do not keep much more than half that long. The length of time which
the cod will live depends also on the time they have been kept on the trawls, in case
that form of apparatus is used. On arrival at Fulton Market the fish are removed
from the well with long-handled dip nets, and placed in woodeén cars, which are kept
floating in the dock. For a description of these cars see next page. -

Lobster smacks are employed mainly along the coast of Maine and Massachusetts,
but there are a few at New York, Greenport, and New London. Up to a few years
ago vessels of this type were used in bringing lobsters from Nova Scotia, but at present
those shipments are made usually in barrels on regular commercial steamers. The
lobster smacks are mostly old vessels which were formerly employed in the live-fish
trade before icing became the general practice; but many fine vessels are now coming
inte use, and at Portland, Maine, four steamers are engaged in this trade. About 60
well-smacks are now employed in transporting lobsters along the coast, running to
‘Rockland, Portland, Boston, New London, New York, etc. Their capacity ranges from
3,000 to 16,000 lobsters, with an average of about 9 000 during cold weather and abount
two-thirds or half that number when the wea,ther is warm. 'The loss in transit is
small, rarely amounting to 2 per cent, unless the weather is calm or the loaded smack
remains in still water very long, when the lobsters use up the air held in solution by
the water and smother. These vessels are not so extensively employed as a few years
ago, on account of the competition with steamer and railroad transportation, but they
are yet an important factor in connection with the lobster trade.

The well-smacks until recontly employed in the Gulf of Mexico red-snapper fishery
were of the same type as those in use on the New England coast, indeed most of them
were designed for the New England fisheries. At Key West a number of smaller sail
craft, known locally as ¢smackees,” are provided with wells. These boats average
about 25 feet long, 8 feet wide, and 4 or 5 feet deep, with sharp bottom, the deep draft
being necessary in order to submerge the hull sufficiently for the water to cover the
fish in the well, which occupies about a quarter of the boat’s length measured on the
keel,

On account of the great depth from which red snappers and groupers are as a
rule obtained, considerable difficulty was at first experienced in keeping them alive,
the pressure of the water leing so much less in the wells than at a depth of several
fathoms that the air bladder would become greatly distended and the fish float belly
up. To overcome this the fishermen adopted a practice of puncturing the air bladder
as soon a8 the fish reaches the surface, forcing a hollow metal tube }.inch in diameter
into the side of the fish a little behind and just above the pectoral fin, thus relieving
the air bladder of its extreme buoyancy so that the fish may control its movements
in the well, Only those red snappers taken in less than 10 fathoms of water can be
successfully held in the wells for a week or two; if caught in more than 10 fathoms
they must be handled carefully, and if from over 20 fathoms they soon have a swollen
surface, the eyes protruding and the scales becoming loosened and standing erect.
For the purpose of holding the surplus fish when the well became overcrowded, some
ot the smack fishermen also earried two or three cars, about 8 feet long, 4 feet deep,
and 4 feet wide, so constructed that they could be taken apart and stowed below deck.
But, as before stated, the use of ice has almost entirely superseded the employment
of Well smacks in the red-snapper fishery.
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LIVE-CARS OR LIVE-BOXES.

The most usual method of keeping fishery products in captivity alive is by means
of live-cars or live-boxes. These are employed in the market fishery of New York,
the lobster fishery of the New IEngland States, the catfish fishery of Louisiana, the
seine fishery of the-Gulf of Mexico, and in numerous other small fisheries along the
coast and on the interior waters. Ordinarily they are plain wooden boxes, with open
seams or numerous auger-holes to permit a free circulation of water and yet not so large
a8 to permit the escape of the fish, their size and shape conforming to the requirements
of the fishes and the localities for which they are intended. The buoyancy of the
material entering into their construction keeps them at the surface of the water, with
little more than the upper portion exposed, this position being regulated if necessary
by attaching floats or weights, as the case may require. When it is desirable to move
them frequently from place to place they are made in thé form of skiffs.

.The live-cars employed at Fultou Market, New York City, for retaining cod, sea
bass, and tautog or blackfish brought in by the well-smacks, are of various sizes, but
generally about 18 feet long, 12 feet wide, and from 2 to 3 feet deep, the depth ‘being
greagter in the center than at the two ends. They are made of planking 1 inch thick
and 6 inches wide, nailed to a rectangular frame of joist, with spaces of 1 or 2 inches
between the planks to allow free circulation of water, and are without partitions on
the .inside and without barrels or other buoys. In the top of each are two pairs of
doors, running the entire length of the car, but covering only about half the width,
and which may be fastened with a padlock. The cars are moored in the dock at the
rear of the market, and by means of tackle attached to the rear of each fish-house they
are raised occasionally and rested on a platform or float running the entire length of
Fulton Market, so that they may be cleaned and dried to prevent their becoming
water-logged. They cost about $24 each and have capacity for 3,000 or 4,000 pounds
of fish under ordinary conditions, No food is given the fish confired in the cars and
the length of time during which they may be kept depends on the weather. If bottom
ice forms, the tautog may all die in one night, but the cod are quite hardy. As soon as
the fish are removed from the cars they are killed, and being much fresher and firmer
they are sold at a higher price than that received for fish brought in packed in ice.
These cars are used also for holding lobsters and green turtle alive,

At certain of the European fishing ports the retaining of live cod in floating cars
is quite extensive. From Holdsworth’s “Sea Fisheries” is obtained the following
account of the business at Grimsby:

When the smacks arrive with their cargoes of live and dead fish at Grimsby, the cod in the well
aro taken out by means of long-handled landing nets, and are placed in wooden boxes or chests which
are kept floating in the dock; there the fish are stored till wanted for the market. These cod chests
are 7feet long, 4 feet wide, and 2 feet deep; the bottom is made of stout battens placed a short distance
apart, so that the water penretrates freely to the interior, as it does also between the planks of which
the sides and ends are built up. The top is wholly planked over, except in the center, where there is an
oblong opening for putting in and taking out fish. This openiug is closed by a cover when the chest is
in the water. Tworopes or chains are fixed in the ends of each chest for convenience in moving it about
and hoisting it out of the water. About 40 good-sized cod, or nearly 100 smaller ones, may be put into
one of these chests, and will live there without much deterioration for about a fortnight. “There are
usually as many as 400 of these chests in the Grimsby fish-dock, sometimes all in use and containing
from 15,000 to 20,000 live cod. Every day during the cod season o remarkable scene is presented here,
and the same thing occurs at Harwich, although on a smaller scale, Grimsby and Harwich being the
two ports where the live cod are stored. A certain number of fish being wanted for market, the
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salesmen make their preparations accordingly, and the cod are taken out of the chests and killed. I
say killed, because the fish are not merely taken out of the water and allowed to die, but they are
dispatched in a very summary manuer. A chest of cod is brought alongside an old hulk kept for the
purpose, and moored in the dock close to the market place; tackles from a couple of davits are then
hooked on to the handles, and the chest is hoisted up till nearly clear of the water, which drains
through the bottom and leaves the fish dry. The cover is then taken off, and a man gets into the
opening and takes out the fish, scizing them by the head and tail. As may be supposed, the commo-
tion among 50 or 60 cod just out of the water is very great, and it is often & work of difficulty to get
a good hold of the fish; but, one after another, they are lifted out and thrown up to the deck of the
hulk, when they come into the hands of another man, who acts as executioner; he grasps the fish
tightly behind the head with his left hand, holds it firmly on the deck, and, giving a few heavy blows
on the nose with a short club, kills it at once. .

It is sometimes as much as can bo done to hold down a large and lively fish on the slippery deck
while giving it the coup de grice; but the work is generally skillfully performed, and the dead fish
rapidly accumulate into a large heap, whence they are tuken to the adjoining quay to be packed in
bulk in the railway trucks waiting close by to rcceive them. Rach truck will hold about twelve
‘score of good-sized fish, or a proportionately larger number of smaller ones. The fish thus killed and
packed reached Billingsgate in time for the early market next morning, and ave known in the trade
by the name of ““live cod,” the manner in which they are killed affecting the muscles of the fish in
some way that enalles the crimping process to be carried out successfully some hours after the fish
have been taken out of the water. These cod command a high price, and are looked upon as essentially
¢“West End” fish. There is, of course, a great advantage gained by thus storing the cod alive, for not
only is the market more regularly supplied than would otherwise be-the case, owing to small catches
during bad weather, or delays from calms or adverse winds, but the fish themselves also come into the
hands of the fishmongers in a fresher state than almost any other kinds supplied to them.

In connection with its hatching operations at Woods Hole, Mass., the U. S. Fish
Commission retains live cod in cars, and for protection in stormy weather these are
sheltered in an inclosure, The method is as follows:

The fish are taken with hand lines fished from the deck while the vessel is drifting in water from
10 to 40 fathoms deep. Those taken in the shoaler water are preferable to those coming from deep
water, as the change to the shallow cars in which they are held at the station is less pronounced.
Great care is 2xercised in catching the fish, for when hastily hauled up from deep water they are very
liable to be ‘““poke-blown”; that is, they have their stomachs turned inside out through the mouth.
When drawn in with moderate speed, they become adapted to the gradually diminishing pressure and
do not suffer injury. It is also important in unhooking the fish not to injure its mouth any more than
is absolutely necessary, as the wound caused by the ook frequently spreads and forms a large sore
and eventually kills the fish, All the vessels which collect cod for the station are provided with
wells, in which the fish are placed and held while in transit. When a vessel arrives at the station
with cod, the fish are immediately transferred with dip nets from the well to live-cars 16 feet long,
6 feet wide, and 5 feet deep, which are constructed of wood and divided into two compartments by a
crosswise partition. As the fish obtained from smacks are paid for by the pound, it is customary to
weigh about 10 per cent of each load and estimate the total weight by the average of those weighed.
* While being weighed, the cod are also counted, about 500 being put in each car. The cars are moored
in the middle of a pool or basin protected on all sides Ly a wharf, which breaks the force of the sea
in stormy weather and affords a sheltered place for handling the fish and taking the eggs. Cod take
little or no food when spawning. The impounded brood tish are often tempted with fresh fish and
with fresh and salted clams. (Report U. 8. Commissioner of Fish and Fisheries for 1897, pp. 200-201.)

In the catfish trade centered at Morgaun City and Melville, La., very substantial
live-cars are used in transporting the catch from the fishing-grounds to the markets.
These are built in the shape of a flat-bottomed skiff, sharp at each end, the sides, top,
and bottom being formed of slats, with space between each slat for the free circulation
of water. They range in length from 18 to 30 feet and about 5 feet in width. At each
end there is a water-tight compartment with about 40 gallons capacity, and by empty-
ing or filling these compartments with water the buoyancy of the car may be regulated.
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'Since the cars are usually towed by steam tugs at a speed of 6 or 8 miles per
hour, the determination of the proper buoyancy at either end suitable for towing
requires considerable judgment and experience.

These cars are divided by a slat partition into two or more compartments, so
that the fish will not all erowd together. Their capacity is from 5 to 10 tons of fish,
dependent on the temperature and condition of the water. During warm weather, or
when there is considerable sediment in the water, the tugs usually carry ice in which
the fish are packed in preference to carrying them in the live-cars.

The fishermen catching hogfish along the coasts of Virginia and North Carolina
usually transport them in live-cars to the marketing ports, and the same is true in a
number of other minor fisheries of the coast. In the sea bass and tautog fisheries
prosecuted on the southern coast of New England the fishermen occasionally use boat-
shaped cars made of wood, sharp at both ends, with auger-holes in sides and bottom
and with top covered with hinged lid. A common size is-5 feet long on top, 3 feet long
on the bottom, which is flat, and 2 feet wide on top at the middle.

 Live-boxes are generally employed in the eel fishery of Connecticut, Long Island,
and other places on the Atlantic coast, but these conform to no established shape or
size, suiting the convenience and needs of the individual fisherman, Several of the
catfish fishermen of Philadelphia retain their catch for several days or even weeks by
putting them in large boxes lined with tin, which are placed in their yards and kept
covered over, the water being changed frequently.

In this connection it may be well to describe the cars used in the Penobscot by the
United States Fish Commission in transferring live salmon from the fishermen’s weirs
to the retaining ponds, preparatory to stripping them of spawn for hatching purposes:-

The car employed is made from the commmon dory, divided transversely into three compartments.
The central one, which is much the larger, is occupied by the fish, and is smoothly lined with thin
boards and covered with a net to prevent the fish jumping out or being lost by the car capsizing,
which sometimes oceurs, while to guard them from fright and the rays of the sun a canvas cover is
drawn over all. ‘

The first cars of this form constructed had iron gratings to separate the central from the for-
ward and after compartments, the water being admittéd through the forward and discharged through
the after compartment, but this was objectionable because the salmon were constantly seeking to
escape through the forward grating, and often injured themselves by rushing against it. Smooth
wooden gratings were afterwards used, and for many years cars were employed in which the
compartments were separated by tight board partitions, the openings for the circulation of water
communicating through the sides of the boat directly with the fish compartment, and being, of
course, grated. This was very satisfactory, but when it was found desirable and practicable to use
ice in transportation the forward compartment became the iee room, and it was necessary to perforate
the partition again to admit the cold water to the fish. Finally, stout woolen blanket cloth was
substituted in the partitions, with eyelet holes wrought in to afford passage to the water. This is the
form now in use, in which the water is admitted through openings in the sides to the ice room,
from which it passes through the fish room to the after room, whence it is discharged. The car is
ballasted so that the rail is just above water, or, in case of an unusually large load of fish, a little
below it. All the openings communicating with the outside are controlled by slides, which can be
closed 80 as to let the car swim high and light when it is towed empty.

To avoid injury to the fish in transferring them to the cars, fine minnow dip nets, lined with
woolen flannel of open texture, are used. The bow on which the net is hung is 22 inches in diameter,
and to secure a net of ample width three ordinary nets, 36 inches in depth, are cut open down one side
quite to the bottom, and then sewed logether, giving thus three times the ordinary breadth withont
increasing the depth.

The collection of salmon is begun each season usually from the 20th of May to the 1st of June,
but ag the maximum temperature that the fish fresh from the weirs will-endure is about 75° F., the
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temperature of the water through which the cars are towed must be taken into consideration, and
the collection not be postponed until too late in the season. If the collection is prolonged, this
difficulty is obviated Ly using ice, as it has been found that by moderating the volume of water
passing through the car and introducing it all through the ice compartment it is possible to keep
a uniform temperature in the compartment in which the fish are held several degrees below that of the
water in the river, thereby insuring the safe transfer of the salmon. (Report U. 8. Commissioner of
Fish and Fisheries for 1897, pp. 32-33.)

The live-cars used by the lobster dealers on the New England coast are usually
substantially constructed, of large size, and divided into compartments. Those at
Portland, Me., are mostly 30 feet long, 12 feet wide, and 3 feet deep, with capacity for
2,000 to 3,000 lobsters. The framework consists of six rectangular frames, 6 feet apart,
to which are nailed boards 6 inches wide and 1 inch thick, forming the top, bottom, sides,
and ends, with spaces of 1 to 2 inches between the adjacent boards. The cars are
thus divided into five transverse compartments, each of which is provided with two
large doors entering from the top, one door on each side of the middle line of the car.
The cost of each approximates $60, and-they last four or five years. At Portland
there are about sixty of these cars, providing storage capacity for 150,000 live lobsters,
which may be retained for three or four weeks under favorable conditions.

The usual size of the lobster cars employed at Boston is 28 feet long, 14 feet wide,
and 5 feet deep, divided into four compartments, each of which holds from 500 to 800
lobsters, according to the season. The compartients are separated from each other
by vertical lathes, and each has two doors opening from the top. Some dealers
omit two or three of the middle lathes in each partition between the compartments,
so that when the doors in the two middle ones are opened the light causes the active
and more healthy lobsters to scurry into the end compartments, where, huddled
closely together, they are more easily removed with a dip net. The weaker lobsters,
being less active, remain behind, and, thus separated from the stronger ones, may
be removed as desired. During the first year after its construction the buoyancy of its

material keeps the car afloat with the top slightly above the surface. But as it
becomes water-soaked it is necessary to buoy it, which is accomplished by placing an
empty water-tight barrel within the car at each corner. Small marine ways are
usually built adjacent to the cars for convenience in raising them above the surface of
- the water. The cars cost $90 each. They last about five years only, their period of
usefulness being shortened by the destructiveness of the teredo. There are 65 of
them in Boston, with an aggregate carrying capacity of about 170,000 lobsters.

At Friendship and Tremont, in Maine, lobsters are retained in cars constructed
on a plan invented and patented by J. R. Burns, of Friendship, and differing from the
usual type in being divided horizontally into separate compartments, each about a
foot in height, thus preventing the lobsters from crowding and killing each other by
their own weight. - Each compartment is provided with convenient openings at the
sides, so that lobsters and food can be introduced as desired. The cars are about 35
feet long, 18 feet wide, and 6 feet deep, with capacity for 5,000 lobsters each. ‘

In New York the market floats already described as being employed in connection
with the live-fish trade are also used for retaining lobsters. The aggregate storage
capacity of the floats at New York probably does not exceed 25,000 lobsters,

The cars used by the lobster fishermen of the New England coast are generally
much smaller and more rudely constructed than those of the dealers. It is desirable
to have them small, because of the convenience in removing the lobsters by hoisting
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the cars rather than by bailing; but some are so large that bailing is necessary. In.
general their capacity ranges from 100 to 1,000 lobsters, and entrance is made through
a door on the top. At Woods Hole, Mass., the cars are about 6 feet long, 4 feet wide,
and 3 feet deep. At No Man’s Land, Mass., the average size is about 10 feet long, 5
feet wide, and 3 feet deep, and some of them are constructed for breaking the force of
the waves that beat against them, having the top and bottom converging toward the
ends, which are somewhat pointed. Old dories provided with a cover and with
numerous holes bored in the sides and bottom are frequently employed, but slat-work
boxes are the most common. )

- While the size and form of the live cars or boxes are largely matters of local fancy
and convenience, it is important that they be of sufficient eapaecity to hold the lobsters
without crowding. In estimating the capacity of live-cars several modifying conditions
must be considered, such as the roughness of the water, temperature, shade, ete. In
localities where the water is still and quiet, fewer lobsters should be put in a car of
definité size than in more exposed localities, because lobsters must have air as well as
water. When the water is still the air is quickly exhausted and agitation of the water
is necessary to replenish it. More lobsters can be carried in a given space during cool
weather than when it is warm. The number that can profitably be put in a car depends
also on the length of time they will remain there. In general, 150 lobsters to each
100 cubic feet of space is most satisfactory, although sometimes 300 and even more
are placed in 100 cubic feet. In shallow cars a greater number of lobsters can be
carried per 100 cubic feet than in deep ones. When given sufficient room, lobsters
may be kept alive in these inclosures for several days or weeks, while awaiting the
arrival of the market boat or while holding them for better prices. If the length
of the confinement extends beyond a week or two it is desirable to feed the lobsters,
otherwise they will eat each other. Any refuse fish which is not very oily is used
for food. It is not advisable to confine them in live cars and feed them for the pur-
pose of increasing the weight, and unless they are being held for a better market
price the sooner they are removed from the car the better. The practice of plugging
the claws of lobsters has been almost entirely abandoned.

OVERLAND TRANSPORTATION OF LIVE FISH.

Live fish are rarely shipped overland in the United States for commercial pur-

poses, owing to the expense and also to the difficulty in keeping the water properly
“aerated and at the right temperature; but in connection with its work of stocking
streams, ete., the United States Fish Commission is almost constantly engaged in
work of that nature, adult fish as well as fry being carried in specially prepared tank
cars on trips that last sometimes a week or more. The best type of these cars is
described as follows in the report of the Commissioner for 1898:

The dimensions of car No.3 as rebuilt are as follows: Length of body, 60 feet; total length from
end of platform to end of platform, 67 feet 10 inches; width, 94 feet; height from top of rail to top of
roof, 13 feet 8 inches, The frame of the car is so braced as to permit of the two large doors in the
center extending from floor to roof. This feature very materially simplifies loading and unloading.
The interior of the car is finished in ash, and in one end is an office, an ice-box of 1} tons capacity,
and a pressure tank holding 500 gallons of water; at the other end are the boiler room and kitchen.
The boiler room is equipped with a 5-horsepower boiler, circulating water pump, and air and feed
pump. The tanks and cans used in transporting fish are carried in two compartments running along
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the sides of the car between the office and boiler Toom. They are 30 feet long, 3 feet wide, and 25
inches deep. Under the car, between the trucks, is a reservoir tank holding 600 gallons of water,
and from which water is pumped into the pressure tank near the office; it then passes from this tank
to the fish cans and tanks, and then back to the reservoir. In the middle of the car, over the com-
partments referred to, are four berths and several lockers for the use of the crew. The office also
contains two berths, a -writing desk, and a typewriter. These cars are fully equipped with all modern
improvements in the way of brakes, couplers, signal whistles, ete., and have Pullman trucks and
33-inch Allen paper wheels. With the large wuter capacity prov1ded they are capable of carrying
much greater loads of fish than ever before.

In transporting fresh-water species both water and air circulation are used, but
with salt-water species the salt water is usually kept aerated by circulation only as it
is not generally practicable to provide for u change of water.. When the temperature
is high, ice is sometimes packed about the transportation tanks to keep them cool,
and in extreme cases a can filled with ice is placed in the water. In this manner
marine species have been carried successfully for six days or more.

In the above-described cars the carrying capacity is to some extent sacrificed for
the comfort of the crew, since they live on the cars thronghout the year. Also the
fish must not only reach their destination alive, but in & vigorous, healthy condition, so
that they may live and be used in reproducing. Neither of these conditions is essen-
tial in transporting live fish to market, consequently a greater carrying (,dpamty could
be secured in cars designed especially for that trade.

A method of operating the air-pump by means of the rotary motion of the car axles
was attempted on the U. 8. Fish Commission trausportation cars. The experiment
is thus described on page 241 of the report for 1897:

An arrangement was adopted to furnish power for the pump and an air-blower by means of a
friction wheel placed on the truck at one end of the car. This wheel was attached near one end to
the top of the trnck, so that it rested on the tread of the car wheel and was held there by two spiral
springs. When not in use it could be elevated above the car wheel by a lever operated from
inside the car. Power was transmitted from the frietion wheel by meaus of a countershaft and
rubber belting. “The friction wheel gave a great deal of trouble, however, as it was impossible to
malke it 8trong enough to stand the wear to which it was subjected. Asthe action of the truck springs
while the car was in motion moved the truck frame up and down, sometimes 3 to 5 inches, the friction
wheel would be jolted out of position, and so uncertain was its operation thab it could not be relied
upon, and the pump and blower had to be worked by hand.

As a general rule fish will carry best in water of a low temperature, Cold water
absorbs more air than warm; it also lessens the activity of the fish, causing them to
consume less oxygen, and it retards decomposition in the organic substances con-
tained in the water and the consequent generation of noxious gases. The lowering
of the temperature therefore offers a threefold advantage. Whenever practicable the
tish should be kept in confinement without food for a day or two before being trans-
ported, so that there may be no danger of the water belng made impure by excrements
of the fish.

In Europe considerable attention has been given to transporting fish alive.
Well-smacks are used in the North Sea fisheries prosecuted by Germany, Holland,
and England. Live cars are employed by many of the shore fishermen, and in many
of the fish-markets both fresh-water and marine species are képt alive in tanks, The
difficulty of keeping sea fish alive when natural salt water can not be obtained is met
by the use of artificial salt water. But the most interesting feature of the European
fish marketing is the overland transportation of live fish.
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In Germany fresh-water species are transported alive in barrels about three-
fourths full of water, the quantity of fish to each barrel depending on the variety, the
length of the journey, and the season of the year. During the journey the water in
the barrel is in almost constant motion, presenting considerable surface to the air, so
that during a short distance sufficient oxygen is in this manner introduced into the
water. But if longer journeys are made air must be introduced, which is accom-
plished by filling a sprinkler with water and squirting this water into the barrel with
considerable force from a short distance, or the water is agitated by a vertical paddle-
wheel fastened on the upper part of the vessel and separated from the fish by a per-
forated wall. Some of the barrels are provided with a tube running almost to the
bottom of the barrel, the lower end containing many openings, and through this tube
air is forced by means of a bellows on the outside. The last method is preferred, for
by its-use the barrel may be filled with water and fish, the carbonie acid is driven off,
and agitation of the water is avoided. In the manner above described fish can be
kept alive for a considerable period in a quantity of water weighing much less than
their combined weight.

In 1881 a company was organized in Germany for the wholesale transportation
of fresh salt-water fish from Cuxhaven, on the border of the North Sea, to Berlin, in
specially constructed cars. The form of car adopted was invented and patented in
Germany by Arno Gustav Pachaly, a Bohemian.’

The following description is from the German letters patent dated March 20, 1880:

The transporting vessel is a railroad car, which can be taken off the wheels, the walls of which
are double, the intervening space being filled with nonconductors of heat, Inside the car, and resting
on the double floor, there is a shallow tank of forged iron with a vaulted roof, in which is placed the
live fish with a quantity of fresh sea water. Along the inside walls of the car are shelves for storing
the dead fish, and ice-boxes attached to the ceiling serve to keep the air cool. With a view to supply-
ing the live fish in the fank with the necessary oxygen, air is led by means of pipes from the top of
the car into the ice-boxes in which it is cooled and then by means of an air-pump it is forced into the
fish tank. This air-pump is counected by means of a belt with one of the axles of the car, so that
the necessary power may be obtained while the car is in motion, and in order to protect the fish from
suffocation during the stoppages the air pump is so arranged that it can be operated also by means of

a crank. Toprevent violent motion of the water the air above the water in the tank is kept at a slight
pressure, this being regulated by a suitable escape valve in the roof of the tank.

SHIPPING LIVE LOBSTERS.

In shipping lobsters alive well-smacks are employed to a great extent where the
~ transportation is in large quantities from one part of the coast to another, but much
of the coastal shipments, as well as the great bulk of those overland, are made in
barrels. Flour barrels holding about 140 pounds, or sugar barrels with 185 pounds
capacity, are émployed, in the bottoms of which several holes are bored to afford
drainage. In placing the lobsters in the barrels, each lobster is seized by the carapax,
the tail is bent up under the body, and it is placed in the barrel with the back upper-
most, being packed quickly and snugly together, so that they can not move from the
position in which they are placed. Unless the weather is cold a long, narrow block of
ice, weighing from 20 to 40 pounds, is placed in the center, its length following the
axis of the barrel. On top of the lobsters a handful of seaweed is placed, and this is
covered with 5 to 20 pounds of crushed ice, and the whole is inclosed by sacking
secured under the upper hoop of the barrel. Packed in this way, the lobsters readily
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survive a trip lasting three or four days. Some dealers have tried separating the
lobsters from the ice, using for this purpose a long, narrow box, divided transversely
into three compartments, of which the middle is much the largest, and in this the
lobsters are placed, while the ice is put in the two smaller compartments; but lobsters
do better when in contact with the lce, the moisture appearing to be necessary for

their preservation.

The United States Fish Commission has successfully carried live lobsters in its
transportation cars for distances upward of 3,000 miles. The method pursued is
thus described on pp. 243-244 of the report for 1897:

Large, mature lobsters, on long trips, are packed in seaweed in wooden trays about 6 inches high
and of a size convenient for handling. Strips of wood attached to the Lottom of trays have open
spaces between them to allow air circulation. About 2 inches of seaweed are spread on the bottom
of the tray and the lobsters placed on it with their claws toward the outer ends, so that they can not
injure each other, and the trays are then filled with seaweed. They are packed in the refrigerator
compartments, and the temperature of the air is kept, if possible, at from 40° to 48° ¥. A supply of
salt water, filtered through cotton, is taken along, and the lobsters are sprinkled with it three or four
times a day, and they are also daily overhauled and repacked. If the desired temperature is main-
tained, 50 to 60 per cent can be carried for five or six days.

Attempts have been made to ship live lobsters in sea water by having a water tank
with a series of shelves either communicating or separate, with supply and discharge
pipes connecting with the shelves, so that the lobsters on each shelf may be kept sup-
plied with fresh sea water. This apparatus was intended especially for transporting
lobsters on shipboard to England, but it has not been used to any great extent.

The following article from the Canadian Gazette, of London, contains an account
of the experiments with it: ‘

The Canadian lobster has long been well known and appreciated in England, but only in its pre-
served state, packed in the tins familiar to all housekeepers. A successful attempt has just been made
to import live lobsters from Canada, where they are abundant and cheap, to England, where they are
8o dear as to render them a positive luxury. Many attempts have been made at different times to land
live Canadian lobsters in England, but none of them had proved successful, owing to various causes
too numerous to explain here. The idea was, however, too good, too tempting, to be definitely aban-
doned, and experiments were constantly being made, though with but little success. Finally Messrs.
Arthur and Harold McGray instituted careful inquiries in the principal lobster districts, the result of
which led them to the conclusion that the methods adopted by previous shippers had been defective,
owing to their ignorance of the habits and requirements of the lobster. These shippers had simply
placed the fish in large tubs, renewing the salt water at frequent intervals. This was clearly insuffi-
cient, for the lobsters invariably died within 12 or 15 hours, Having concluded their inquiries and
carefully tabulated the information they had obtained, Messrs. McGray commenced to experiment
with a system entirely different, devised by themselves. This improved apparatus, which appears
simple in itself, is the ontcome of patient observation and study of the habits of the lobster at various
points along the coast. It enables the crustaceans to continue while in transport an almost identical
mode of life to that led by them at the bottom of the sen. This system constituted the inventor’s
secret, which we cannot-of course divulge at the present moment. They commenced with ten lobsters,
which they placed in their improved receptacle and contrived to keep them alive for 48 hours, This
was a decided improvement on the results previously obtained by other merchants. Thus encouraged,
they continued their experiments with successive series of lobsters. In the course of the summer of
1891 they succeeded 1n keeping them ulive 5, 8, 11, 13, and ultimately 18 days. These experiments,
diversified by innumerable incidents, trials, failures, and partial successes, were conducted on board
a light-ship stationed ofi Barrington, with water always taken from the bay and naturally of about
the-same temperature. An important point was thus established-—lobsters could be kept alive for 18
days on hoard a stationary ship.
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The question then arose, would similar lobsters live the same iength of time on board a ship
crossing the Atlantic, and in water constantly changing in temperature? Messrs. McGray were quite
convinced that they would. They, therefore, arranged to ship 50 lobsters by the steamship Historian,
running from Halifax, Nova Scotia, to London direct. The passage was expected to occupy 14 days.
This was more than sufficient to thoroughly test the system, seeing that steamers are available which
make the passage in 10 days. The ship left lalifax at 8 a. m. on Thursday, December 10, Mr. Harold
McGray being on board to personally conduct the experiments. The lobsters were shipped under
rather unfavorable circumstances, they having then been out of water for 24 hours. The losses
during the voyage were as follows: On the first day 2 lobsters died; on the fifth day, 4; on the sixth
day, 1; on the seventh day, 3; on the eighth day, 1; on the ninth day, 1; on the twelfth day, 2.

The fifth day a receptacle containing 15 lobsters was swept overboard during a southwest
hurricane. The first 2 deaths wore due to the unsatisfactory condition of the fish when shipped; the
next 4 were killed by the rapid change in temperature during the passage across the Gulf stream; 2
died from injuries inflicted by larger and stronger ones, while the remainder died from some unknown
cause.

On leaving Halifax the temperature of the water was 44°, and this was maintained for 4 days.
On the banks of Newfoundland it varied from 45° to 48°, while, on arriving in the Gulf stream, it
suddenly rose to 65°. Mr. McGray was naturally anxious to ascertain the effect produced on the
crustaceans by this rapid rise in temperature. Four of them succumbed, as we have said; but the
rest remained in good condition.

Strange to say, the cold air and the warm water exercise an equally fatal effect on these delicate
fish, accustomed to live in depths where the air never penectrates, and where the water never rises
above a certain temperatare. Another curious point was that they traveled the entire distance—
2,800 miles—without requiring anything in the shape of food.  When at the bottom of the ocean they
eat fish, and when brought to the surface to be kept for a certain time they cau be fed on oatmeal.
They would, of course, eat fish, but it has been found that they fight for this food like hungry wolves,
biting and seriously injuring one another. To avoid all possible risk Mr. MeGray decided to give
them nothing to eat and found that they still remained in good condition.

Up to the time of the arrival of the sbipment in the Victoria docks, at noon on December 26,
everything had come up to the expectations of the exporters. Unfortunately, however, they reached
London just at the time when, owing to the Christmas holidays, the markets were closed for 3 days.
They had consequently to be kept on the ship for nearly 2 days, until the morning of Monday,
December 28, and the water in the dock had to be used in the endeavor to keep them alive. That
dock water, helped by the fog, killed all but four. It will, however, be admitted that these quite
exceptional circumstances do not detract from the value of the experiment, as showing that live
lobsters can be brought to this country in a marketable state, and Mr. McGray is confident, from the
experience he has gained, that the next shipment will establish Leyond doubt the feasibility of a
successful and profitable trade.

The practicability of the transport of live lobsters having been thus far demonstrated, ‘the
promoters will later on arrange for the acquisition of a 15-knot boat specially fitted with the necessary
apparatus for the conveyance of live lobsters in large quantities across the Atlantic. This will enable
them to supply the markets of London and Paris with first-class lobsters delivered alive in those cities
at less than half the price now paid for English lobsters of equal quality.

Mr. Adolph Nielsen, fishery expert connected with the Newfoundland Fisheries
Commission, thus discusses the practicability of shipping live lobsters to Europe:

The exportation of lobsters alive to England and the European Continent is a matter which has
occupied my attention very much, and is worthy of the Fishery Commission’s greatest attention,
because if it could be carried out successfully it would mean a large increase in the value of the
‘lobster fishery. The greatest difficulties to be overcome in carrying lobsters alive in large quantities
for a long distance is to prevent them from crowding together on top of each other if shipped in bulk,
in which way a large number of them suffocate, and to keep them alive for any length of time in hot
weather in the summer, especially in water of a high temperature. Several experiments have been
made in the United States with shipments of lobsters alive in the hot season in vessels built for the
purpose, fitted out either with wells or after other plans, but as far as I am aware the attempt has not
yet been successful. 1saw a few years ago a steamer fitted out to carry lobsters alive from Nova
Scotia to the States. She had her hold divided into compartments, which were intended to De filled
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with the live stock. Along the keclson was laid a pipe through which wuater forced in from the bow.
This pipe was furnished with a valve so that the water could be shut off and let in according to wish.
From this main supply pipe smaller perforated pipes were laid around the bottom of each compart-
ment. Theidea of this system was to obtain a strong enrrent of water upwards, which it was thought
would keep the lobsters from crowding together on top of each other and smothering. I was informed
that this system worked well enough in a cold season, but noticed myself that it was condemned in
the summer months, and that the lobsters were packed in boxes with ice and shipped away to the
States in this way in the same steamer. The difficulties in keeping the lobsters from crowding
together and smothering, and in keeping the water cold in a vessel while crossing the Atlantic, I think
could easily be overcome, and I even think it would be sufficient to bring the.temperature of the water
down while crossing the Gulf Stream in the summer months.

My plan would be to divide the hold of the vessel into compartments and have each compartment
again floored over with boards 3 to 4 inches apart through its whole height. These boards could be
put down and fastened according as the vessel was loaded, and taken up according as it was dis-
charged. In this way the difficulty of keeping the lobsters from crowding on top of each other would
be overcome. The height of water in the compartments could be regulated according to wish while
loading or discharging. By meaus of refrigerators the temperature of the water could be brought-
down at a little expense whenever it was found too high. In this way I' am of cpinion that lobsters
could be kept alive in good condition for a considerable length of time. Steamers would be prefer-
able to sailing vessels, The collection of lobsters could easily be arranged by having fixed stations
in a bay, at which the vessels could call and take in their cargoes, and I am sure there would not
be much trouble, nor would it take a long time to secure full loads when everything was well
arranged. * * * With the great demand and high prices paid for lobstqrs alive in England and
on the Continent, there is the best reason to anticipate that a large and profitable business could be
done in carrying these crustaceans across the Atlantic alive. When it can pay English people to send
their vessels up to the western coast of Norway, where the lobsters are far from plentiful and where
only a limited quantity can be secured, and purchase there at a high figure and carry them alive to
England every year, it is reasonable to presume that it would pay very much better to ship thew fromn
Newfoundland, where they can be secured in much larger quantities and at a very small cost, if the
difficulty in bringing them across the Atlantic alive oun be overcome. (Report of Newfoundland
Figheries Commission for 1890, pp. 54-56.)

‘While lobsters are generally shipped alive, yet some are first boiled and then
cooled and placed in barrels or boxes, and if the weather be warm some ice is added.
Boiling before shipment is applied to about one-eighth of the lobsters handled on the
United States coast. They are boiled in salt water in a covered box, to which steam
is admitted for 20 or 30 minutes, the temperature being about 250° F. On removal
they are carefully folded and placed in piles like cord wood for cooling, when they are
packed in a manner similar to live lobsters. They will keep a week or longer when
well iced. Only live lobsters are boiled, for after death the muscles so relax that the
fibers become short and the meat crumbles, not having sufficient tenacity to hold
together, and the tail bends readily upon slight pressure. ILobsters that die before
being cooked are so much loss, since they are not then suitable for food markets.

SHIPPING LIVE OYSTERS AND CLAMS.

‘While the great bulk of oysters and clams produced in this country are opened
before being marketed, yet there is an extensive trade in these mollusks in the shell,
not only at markets near the source of supply, but at points quite inland, and even in
foreign countries, When out of their native element, oysters and clams will ordinarily
live only a few days, and in order to retain them alive during shipment and in storage
Prior to consumption it is necessary to keep them cool and to prevent the loss of liquor
from the shell. With care:they may be retained in this manner for months.. Half a

century ago.it was customary with many families in Connecticut and New York to lay
F. C. B,, 1898—23
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in a supply of oysters every fall for use during the winter. Piled up in some cool
place, usually in the cellar, with the deep shell downwards and between layers of
seaweed, they would live sometimes for three or four months. At present during
cold weather it is not unusual for them to remain in bulk in the holds of vessels for
two or three weeks without great deterioration of quality, and they are at times kept
as long in the holds of the oyster scows in the New York market, or in the cellars of
other wholesale depots.

At several points along the Atlantic coast, and especially at Franklin City, Va.,
very convenient floats for storing oysters or clams are so arranged in the water adja-
cent to the market-houses that they may be raised or lowered by means of windlasses,
The most convenient size of the floats is 20 or 25 feet long, 8 or 10 feet wide, and 2 or
3 feet deep, the sides and bottom being of strong slats. IFour piles are driven into the
ground, two at each end of a float, and on these rest the windlasses for raising the
float when it is desirable to remove the oysters.

An interesting feature in connection with the marketing of oysters is pra.ctlced
in Connecticut, New. York, New Jersey, Virginia, and a few other localities, viz, the
«drinking” or ¢ freshening” of oysters. The oysters are removed from the reefs or
planting-grounds and placed in floats or on private areas near the mouth of a small
stream of fresh water. Here they at once eject the mud and other impurities within
the shells and clinging to the edges of the mantle and gills, and imbibe a large
quantity of fresh water, improving the color of the flesh, making it a purer white and
bloating it into an appearance of fatness. From 10 to 36 hours is the usual length of
time the oysters remain in fresh water before being marketed. The same result.is
accomplished in some places with the aid of platforms of rough planking set in the
river bank, on which oysters are thrown at high tide and are left bare by the receding
tide; a sluice-gate is then opened and fresh water is allowed to flow over them.

A more elaborate affair is constructed in the following manner: The shore or bank
is excavated and piles are driven until a floor can be laid at a suitable level below
high-water mark. A tight shed is built over this, and on one side a canal is dug, into
which a boat may run and its cargo be easily shoveled through large openings in the
side of the shed upon the floor within. As the tide recedes it leaves the oysters upon
the platform within the shed nearly bare, a depth of 8 or 10 inches of water being
retained by a footboard at the seaward end of the shed. By an arrangement of sluices
the fresh water is then admitted and the freshening begun, and the bulk of salt and
of fresh water can be so proportioned as to impart the degrce of freshness desired. At
a height of 7 or 8 feet above the oyster platform or pen is another platform or garret
where barrels, baskets, boat gear, and other small property can be safely stowed.

When oysters are removed from bulk, and subjected to the varying conditions met
with in transportation, greater care must be taken, especially to prevent loss of the
liquor, and, secondarily, to maintain a moderately low temperature.

In shipping short distances, merely placing the mol]usks in barrels or in bulk is
sufficient if the weather is cool. For longer shipments, or in warm weather, they
must be packed more carefully, and some shippers place each oyster with the deep or
concave shell underneath and press the head of the barrel down tightly. Refriger-
ator cars are used to some extent during both warm and cold weather, and when the
destination is reached, if not intended for immediate consumption, oysters should be
kept at a temperature between 35° and 45°. If they become frozen-they should be
thawed gradually in a cool place. Oysters will not freeze as readily as clams; and
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oysters and clams in transit during a snowstorm do not freeze as readily as when the
weather is clear and a stiff wind prevails.

The Furopean trade in American oysters depends on shlpments of live oysters.
This began in 1861, and a trade has been built up amounting to about 100,000 barrels
annually, small East River and Long Island oysters being selected, averaging 1,200 to
2,000 to the barrel. The oysters are packed as snugly as possible in the barrels,
sometimes with the more concave shell underneath, to prevent escape of liquor, and
all are pressed down tightly by the cover, to keep the shells of the oysters closed.
In shipping, the barrels are stowed, head up, in some part of the steamer where they
may keep cool, and two ot three Weeks frequently elapse from the tnne of gathermg_
them until their bedding or consumption in England.

A large proportion of the oyster trade on the Pacific coast depends on the trans-
portation from New York of seed oysters, running from 2,000 to 7,000 to the barrel.
These oysters are transported during the spring and fall, carefully packed in barrels,
in carload lots, and are usually two or three weeks on the road, being carried on fast
freight trains. Unless the weather conditions be unusual they survive the journey
with small loss, usually about 10 per cent. Itis not considered injurious if the liquid
about the oysters freezes, provided the mollusk itself does not freeze. In illustration
of the vitality of these small oysters it is stated that several years ago, in a shipment
of several carloads, one car was missent through some blunder, aiid on reaching San
Francisco, after being two months on the way, the percentage of loss among the oysters,
which were already partly frozen, was but little more than ordinary, The cost of
the seed at New York is about $3.50 per barrel, and the transportation charges are
about $5 per barrel. During some years as many as 100 carloads, of 85 to 95 barrels
each, are planted in Pacific coast waters, principally in San Francisco Bay.

In 1882 a patent* was issued for a somewhat unique method of preparing oysters
and other mollusks for long shipments. It consists in binding the shells firmly
together, while the mollusk is fresh and alive, by means of a wire or wires made to
embrace the shells between which the animal is contained, the end8 of the wire being
secured by being twisted. It is claimed that by this process the natural juices are
retained and the deterioration in quality which ensues upon their evaporation is
prevented.

Prof. John A, Ryder is quoted as indorsing the value of the method as follows

I have examined and had in my possession a number of wired oysters, and I am satzsﬁed that the
oyster can bo preserved, when the shells are thus wired, for a considerable length of time. 1 have
carefully examined oysters, which I am satisfied have been wired for 60 days, and I find that their
vitality is fully preserved and the oyster in no way deteriorated in quality or flavor. I think the
process of preserving oystors by placing a wire around them is a practically useful process, and, in my
opinion, would lead to the transportation of oysters to distant points as an article of commerce, when
it would otherwise be impossible to transport them alive in the shell. -

The method was employed on a small scale in Philadelphia for several years, and
in 1888 a stock company was formed and a plant established at Cape Charles, Va. At
first the work of wiring was done with pliers, but in 1890 special machines were intro-
duced, by means of which one man has been known to wire 48 oysters in a minute,
but the average is much léss. The shipments extended quite over the country in an
eXperimental way, many being sold oun the Pacific coast. A few oysters are yet shipped
in this manner, but the practice has not come into geneml use.

*No. 265255, dated Ootoher3 1882,
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A number of other methods have been proposed for fastening the shells of oysters
together, such as inclosing them in a batter of plaster of paris or simnilar material,*
securing a rivet of soft iron through the nib or bill,t inserting a plug of hard wood or
other suitable material between the shells immediately in the rear of the hinge,i ete.

A railroad car for the special transportation of live oysters, invented by Mr. A.
E. Stilwell, of Kansas City, Mo., has been used to some extent during the last year
or two on the Kansas City, Port Arthur and Gulf Railroad. - The interior of the car
is 34 feet long, 8 feet wide, and 4 feet high, the space Leing divided into four compart- .
ments, each of which lhas two ventilators in the top through which the oysters are
loaded, and two unloading spaces in the gide. The floor and sides of the car are
constructed of 3-inch white pine, calked and pitched in the manner of ships, so as to
make the compartments water-tight. These compartments are first nearly filled with
oysters, and then sufficient sea water is added to cover them.

SHIPPING LIVE CRABS.

v Hard crabs requlro little care in packing and shipping. They arc placed, back
up, in barrels or boxes, usually without ice if the weather be cool, and covered with
cloth. Little mortality occurs if their destination be reached in two or three days.
But during warm weather a block of ice, weighing 5 to 15 pounds, is placed in the top
of the barrel and separated from the crabs by a double handful of wet seaweed. The
receipts of hard crabs in the markets are quite extensive, the supply being obtained
at various points along the coast, but principally from the shores of Chesapeake Bay.
IFrom that bay about 75,000 barrels are marketed annually, each barrel Liolding from
200 to 300 crabs, which weigh about 75 pounds.

Much greater care is required in handling soft-shell crabs. This industry origi-
nated about 1873, and it has reached its greatest development at Crisfield, Md., but
supplies are recewed also from New Jersey, Virginia, North Carolina, Louisiana, and
various other points. The soft-shell and ¢ peeler” crabs are caught together, the
former being shipped at once and the latter impounded until after the shedding
process and then shipped to market. The present trade amounts to about 16,000,000
crabs annually, worth 2 or 3 cents at the fishing port, and from 3 to 10 cents each in
the retail markets. The peeler crabs are impounded in floats made of light plank and
scattling, with plain board bottoms and latticed sides. The size of the floats varies
somewhat, but most of those at Crisfield are 20 feet long, 3 to 5 feet wide, and 15 inches
deep, with a projecting ledge at halt their height corresponding to their water line.
The average value is about $2, with a capacity for 300 or 400 ¢rabs each. They are
frequently inclosed by a board fence, which serves as a breakwater. The floats are
visited three or four times daily, and the crabs that have shed since the last visit are
taken out and at once marketed.

The following, in reference to the live-crab business, taken from au article by
Hugh M. Smith, in the Bulletin of the United States Fish Commission for 1889, is of
interest in this connection:

The one factor which, more than any other, tends to reduce the profits of the shippers and indi-
rectly the receipts of ‘the fishermen, is the high death-rate among the impounded crabs. Owing to
the injuries which many crabs receive in being caught and handled, and, in 2 measure, to the severity
of the shedding process, a comparatively large number of erabs die after being purchased by the dealers,

*See Letters Patent No. 431212, dated July 1, 1890,
tSee Letters Patent No. 453144, dated May "6 1891.
tSee Letters Patent No. 459.’.20 dated Septcmber 8, 1891,
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and are a total loss. As an illustration of the uncertainty of the business and of the risks which the
dealers have to run at times, it may be stated that of 3,200 crabs purchased by a firm one day in July,
1888, no less than 3,000 died before shipment. This, of course, is an unusually great loss, and is not to
De taken as a basis, although the individual dealers estimate their losses at from 10 to 30 per cent,
and even as high as 50 per cent during certain periods. A few crabs die after leaving the hands of
the shippers on the way to their destination, but this element of loss is being overcome by greater
care and experience in packing the crabs prior to shipping them. A comparison of the total catch

- with the aggregate shipments for 1888 gives a difference of 628,766 crabs, with a market value of about
$23,600, which figures represent tho mortality and consequent losses. The death rate in 1887 was even
higher than in 1888, being 21 per cent, as against 16 per cent in the latter year. It is impossible to
detormine with accuracy the number of crabs which die during shipment to market. There seems to
be no remedy for this state of affairs. Although the season of 1888 showed a small but gratifying
improvement. over the previous year, it can hardly be hoped that the mortality will ever be reduced
below a somewhat high limit, owing to the methods of capturo and handling, and to the normal vieissi-
tudes of the molting process, increased as they are by the unnatural surronndings and conditions to
which the crabs are subjected.

The crabs are shipped to market in crates or boxes. The crates used in the
Chesapeake region are about 4 feet long, 18 to 24 inches deep, and the same in width,
and are provided with closely fitting trays, in which the crabs are carefully packed
side by side, with their legs well folded up and their bodies lying obliquely, so that
the moisture may not run from their mouths, in rows between layers of cold seaweed,
on which finely crushed ice is sometimes placed. The capacity of each crate is from
8 to 10 dozen, and as the crabs possess little tendency to move when once packed in
position, they remain quiescent for a long time. The principal markets for soft-shell
crabs are New York, Philadelphia, Baltimore, and Washington, but the demand from
the interior is increasing. In some localities the crabs are carefully placed in stout
boxes in rows and tiers or layers separated with cold, moist seaweed, and with crushed
ice in the top of the box over all, the entire contents being so arranged that the

respective positions of the crabs ean not be disturbed.
'TERRAPIN AND TURTLES,

Among fishery products that are nearly always marketed alive are the various
species of edible terrapin and turtles. These reptiles are remarkable for their tenacity
of life; with very little care they may be retained alive for six months or more. In
the Middle Atlantic States terrapin canght in summer or fall are usually placed in
dark inclosures, as in cellars, with a quantity of seaweed or grass, into which they
may burrow, and without food or water they are kept in excellent condition until the
following 8pring. :

It may be remarked incidentally that terrapin and certain kinds of fresh.water
fish, as catfish and pike, may be frozen alive in a block of ice, and kept there for
several days at least, and on thawing the ice the animals are found to be unharmed.
Iam not aware that experiments have been made to determine how long they will live
under these circumstances or the lowest temperature they will stand.

There are numerous inclosures along the Atlantic coast where terrapin are con-
fined throughout the year for growing and breeding purposes, but.this interesting
feature of our fisheries is scarcely within the scope of the present chapter.
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REFRIGERATION, OR PRESERVATION BY LOW TEMPERATURE.

The temperature of fish, unlike that of mammals and other warm-blooded animals,
corresponds to that of the medium in which they live. The atmosphere during the
day being usually warmer than the seas and rivers the temperature of fish is generally
increased on their removal therefrom and their consequent death, whereas in case of
most land animals death usually results in a decrease in the temperature. Thisincrease
in temperature, together with the delicacy of the texture of flesh and the very large
number of bacteria in the atmosphere to which the flesh is unaccustomed, makes fish
extremely susceptible to putrefaction soon after life is extinct, especially if there be
considerable moisture in the stomach cavities. In order to overcome this tendency
it is important, in case fish are to be used fresh, that the temperature be kept at a low
point while they are awaiting consumption. As the markets are generally situated at
some distance from the sources of supply, preservation for a short time is a necessity,
and for this purpose the application of low temperature is so general that it is almost
coextensive with the fresh-fish trade in this country.

The importance of this method of preserving fish is not readily overestimated.
It has resulted in a wonderful development of the Gulf and South Atlantic fisheries;
and, indeed, without its agency the fishery resources of those regions would be of
comparatively little value. It has enlarged and widened the general fishery trade
so extensively that at present salmon fresh from the Columbia River, halibut from
Alaskan waters, and oysters from Chesapeake Bay and Long Island Sound, are sold
throughout the United States and in foreign countries, and numerous other fishery
products are marketed thousands of miles from the source of supply, and for weeks
after their capture, in condition not dissimilar to that when removed from the water.

It is only within the last half century that much attention has been given to the
fresh-fish trade. Prior to 1830 it was of very limited extent, being contined during
.the warm months to a retail business in the towns near the fishing ports, while in
winter the fish were frozen naturally and transported to the neighboring markets,
the business being largely in the control of peddlers. Following the introduction of
ice, about 1830, the handling of fresh fish developed more extensively than any other
branch of the fishery industries, and at present the quantity of fish marketed fresh
in the United States is much greater than the quantity placed on the market in all
other conditions. The increase in this trade is one of the most noticeable features
in connection with the fishery industries. An important factor in developing and
maintaining it is the improvement in transportation facilities—not only on shore but
also in bringing fish from the sea to the fishery ports, the improvements in railway
traffic, and the addition of fast types of vessels. This feature of the trade, however,
i3 scarcely within the scope of the present paper, as it does not tend to preserve the
product, although it serves better than methods of preservation,
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The processes generally employed for retarding putrefaction in fish by low temper-
ature are (1) simple cooling with block or crushed ice, (2) open-air refrigeration during
cold weather, and (3) artificial freezing and subsequent cold storage. The first
process is employed quite generally throughout all countries in which ice is obtain-
able, in transporting the fish from the source of supply to the wholesale markets and
thence to the retail stands, and in preserving the fish while awaiting immediate sale.
The second is used principally in the winter herring and smelt trade with the British
North American Provinces, and the third in preparing them fresh for very long ship-
ments and in storing them for several weeks or months to await a better market.
All of these methods are of comparatively recent development, the oldest in general
use——coolmg with ice—being used commercially only about 70 years, and doubtless
none of them have yet reached their highest development.

COOLING FISH WITH ICE.

Probably half of the fishery food-products in the United States are preserved in
ice for transportation to the markets and in holding them for immediate sale, and this
is also true with respect to England and possibly some other countries of northern
Europe. The process does not result in freezing the fish, the resulting temperature
being never less than 32° F. Tho ice adds greatly to the expense, especially in
transportation, and confines the process to preserving fish for brief periods of time.

The use of ice for preserving fish in the United States began in 1838, when a
Gloucester smack is reported to have carried ice with which to preserve the halibut
dying in the well or killed before being placed there. For a number of years there was
a strong prejudice against iced fish, almost equal to the present opposition to frozen fish,
and it was not until 1845 that it became common for vessels to carry ice as a preserva-
tive. Care was at first taken that the ice be kept separate from the fish beiug placed
in a corner of the hold. It was soon found, however, that stowing the ﬁsh in crushed
ice did not materially injure them, and this method was soon in general use and
largely superseded the trade in live fish north of Cape Cod.

For mauny years after ice was introduced in the vessel fisheries it was still thought
inadvisable to ship iced fish inland, and not until 1858 could New England dealers be
induced to experiment in sending thew as far as New York City, but as the experiment
was successful a large trade was quickly developed, and iced fish are now shipped to
all parts of the United States.

The usual method of applying the ice is to crush it and mix it with the fish in
successive layers of ice and fish. The process requires no great skill, yet there must
be a good knowledge as to the quantity of ice necessary, the most economical size
of the pieces, the convenient form of the receptacle, and the manner of packing—all
of which depend on the kind and quantity of fish, the length of time for which they
are to be held, and the temperature of the atmosphere. Fresh fish should have the
very best of care in handling at the originating point, be promptly and thoroughly
chilled, and so placed in the shipping box or barrel that bruising and the possibility
of an increase in temperature are reduced to a minimum. It is advisable that fish
be killed immediately after capture, as this prevents their thrashing about and bruising
themselves, and they remain firmer and bear shipment better than those allowed to
die slowly. Bleeding the fish is very frequently advantageous, but it is rarely done
unless the fish are to be dressed. The practice of p111ng freshly caught fish en masse,
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one upon the other to the depth of several feet, is extremely objectionable, especially .
when the weather is warm; since it unnecessarily bruises and lheats the fish, causing
putrefaction to set in much earlier than would otherwise be the case. Absolute clean-
liness is essential at every stage in handling fish, care Dbeing taken to keep the
market houses and the shipping boxes or barrels free from every particle of putrefying
refuse, otherwise the fish will become infected with bacteria already developed and
natural putrefaction will be thereby accelerated by several hours. To secure the
highest degree of cleanliness all stationary storage compartments should have metal
linings, since the wooden walls and floors of the compartments furnish a lodgment
extremely favorable to the developed bacteria.

Much ditference exists as to the dressing of fish before shipment to the wholesale
markets, but in general it is best to ship them round, or just as they come from the
water. The choice grades of fish should never be eviscerated or beheaded when
intended for the fresh trade; but cod, haddock, bluefish, lake trout, and all large fish,
such as halibut, sturgeon, ete., are usually dressed before delivery. In every case
putrefaction would be retarded longer if the viscera were removed; but the round,
plump appearance of the fish is thereby impaired, and in case of certain species, as
shad and herring, the roes, which are highly prized, would thereby become wasted.
Dressing the fish also decreases the weight 15 or 20 per cent, and sometimes even
more, and a corregpondingly higher price is expected for the dressed fish than for the
round., The practice varies not only in different localltles, but in the same locality
at different seasons of the year. Mackerel caught in the vessel fishery between
June 1 and October 1 are usually dressed by drawing the viscera out through the gill-
openings, whereas those taken during the spring and fall are generally iced round.
The whitefish received at Detroit and some other lake ports are commonly split and
eviscerated, except that Lake Erie whitefish are nearly always sold round. These are
caught mostly in the fall, when they are full of spawn, and if eviscerated they would
decrease about 24 per cent in weight, and, moreover, many customers desire the spawn.
The yellow pike are received round mostly, but those coming from the Dominion of
Canada are usually dressed, in order to lessen the import duties. ’

The importance of the careful handling of fish and their arrangement in the ship-
ping boxes is scarcely appreciated by the majority of the fishermen. In discussing
this subject in the National Fishery Congress, at Tampa, in January, 1898, Mr. E. G.
Blackford, of New York, said:

As an example ofthe increased returns to the shippers from careful handling, I call attention to
the fact that certain shipments of shad, going to the New York market from North Carolina, bring from
25 per cent to 40 per cent more than other shad from the same locality. For instance, a certain
shipper from Albemarle Sound, North Carolina, pursues the following method: His shad are carefully
talen from the nets and placed in a cold room until thoroughly chilled, then packed in boxes; first a
layer of fine ice, broken into lumps no larger than chestnuts, is placed in the bottom of the box; theun
the shad are placed in rows, lying on their backs, making a complete layer on the ice; then a layer
of fine ice is spread over the Dbellies of the shad, and on this layer is another row of shad; all the shad
are packed in a similar way; then the top of the box is filled with fine ice and the cover nailed
securely on. These shad reach the New York market in a perfect condition, and so well known has
this shipper’s mark or brand become that buyers are always on the lookout for this particular brand,
and these shad are.the first gold and bring the highest prices. On arriving in New York, the fish
have not moved from their position in the box, the ice is still intact, and on opening the box we find all
the fish to be in a perfect condition, cach scale undisturbed, and the whole presenting the appearance
of a glistening jewel just taken from a casket. (Bull. U.8. Fish Comwission, 1897, pp. 157-158.)
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No matter what kind of fish are shipped, they should be thoroughly chilled before
being placed in the shipping box or barrel, whenever the time will admit. It too
frequently happens that fishermen place the fish in shipping packages immediately
after their capture or after they have lain in the boat several hours exposed to the
heat of the sun. Having to contend with the warmth of the fish as well as the atmos-
pheric heat, the ice packed with the fish melts very rapidly, whereas if the fish had
been chilled before being packed they would carry for a much longer time, and less
ice would be necessary in the shipping package, resulting in reduced transportation
charges. Cooling the fish is generally best accomplished by laying them thinly on a
clean floor or platform in the fish-house and spreading finely chiseled ice over them;
but if the air is unusually warm they shounld be cooled in a suitably insulated ice-box.

It is of prime importance that the temperature of the fish be reduced as soon as
practicable after they are caught. The sooner they are placed with the ice after coming
out of the water the longer the fish will carry and the better their condition on reaching
the consumer. On the death of the fish the tissues relax, and offer a favorable lodgment
for bacteria, whereas the application of ice as soon as the fish are removed from the
. water hardens the tissues and counteracts the development of bacteria. '

Mzr. E. Le Clair, of the Baltimore Packing and Cold Storage Company, of Minne-
apolis, Minn., in writing on this subject, states:

While at Lake of the Woods four years ago, during the month of July, when the ;;veather was
warm, the writer took two boxes in the boat; one of the boxes was filled with fish as soon as they
were talken out of the nets, without ice; the other contained about the same guantity of the same
kind of fish, which were immediately iced, while they were yet alive, and a test was made as to the
keeping qualities of the two. As soon as the boat reached the fish-house whero the fish were dressed,
the un-iced fish were immediately iced after having the inwards and gills removed, and the fish that
had been iced in the box were also dressed and treated in the same way as the other un-iced fish were.
The fish that were not iced when taken out of the nets beecame unfit for human food in six days, and the
fish that had been promptly iced were kept in the shanty for two weeks and then shipped from Lake
of the Woods here, a distance of 600 miles, in a refrigerator car, the boxes marked; and when the fish
arrived they were found to be in good condition, and we reshipped the same fish to Butte, Mont., and
never had any complaint of them. The time that elapsed from the time that the fish were taken out
of the water until they were iced in the fish-house was two hours and ten minutes, but the weather
and water were warm. It therefore is evident that the greater care exercised at the originating point
a8 to the proper icing of fish, the better will be the result.

The quantity of ice used in shipping fish depends on the size of the package and
the reason of the year. During the summer months, for a shipment covering one or
two days, 50. pounds of ice is generally required to each 100-pound box of fish, more in
proportion being necessary for smaller packages and less for larger ones. This ice
should be crushed quite fine, so as to completely surround the fish and yet not bruise
them, . It is generally better to ¢ chisel ” the ice than to crush it, especially for packing
among the layers of fish, since erushed iceis generally somewhat coarse. ¢ Chiseling?”
consists in planing the ice from a large block by means of a long-handled chisel, the
face or edge of which is formed by three or four thin, sharp teeth.

The most usual forms of shipping packages on the Atlantic coast are the flour
barrel, with 200 pounds capacity, and boxes holding 400 or 500 pounds of fish, The 450-
pound box, so popular in the Boston wholesale trade, measures 42 inches long, 24 inches
wide, and 18 inches deep, and the 500-pound box is 48 inches long, 26 inches wide,
and 18 inches deep. Auger-holes in the bottom of the barrels and the edge-cracks in
the boxes suffice for drainage of the water resulting from the melting ice. After
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placing a shovelful of crushed ice in the bottom of the barrel, about 50 pounds of fish
are put in, followed by succeeding layers of ice and fish, with a top layer of two or
three shovelfuls of ice. In packing in boxes a layer of crushed ice is placed in the
* bottom, another in the middle, and a third on top, the fish being between, with their
heads toward the ends of the box. During cold weather, or when shallow boxes are
used, the middle layer of ice may be omitted.

The arrangement of the fish in the boxes differs according to the species and the
individual ideas of the shippers. The common practice is to place the fish on their
backs if round, and on their bellies if dressed; but sometimes, in case of small fish,
two layers are placed together, backs to backs and bellies to the ice. Cheap fish,
such as cod, haddock, etc., and other large split fish are usually not arranged in any
particular manner, but are permitted to lie in the barrel as they fall, while shad and
other delicate species must be carefully placed. Small or medium-sized fish are rarely
eviscerated before being marketed, as they sell much better in the round.

If the fish are thoroughly chilled as soon as practicable after removal from the
water and carefully placed in the shipping package, so that they will not be bruised
or the temperature rise above 40° or 45° F., they will generally keep in good condition
for two weeks or more.

Natural ice, being usually less cold, is generally more desirable for shipping fish
than artificial ice, since it gives oft its coldness quickly and the moisturc coming in
contact with the fish acts as a good conductor, and the fish are more rapidly cooled.
But as artificial ice lasts longer, it is better for long-distance shipments, provided the
fish have been thoroughly chilled before being placed in the shipping-box.

Among the most effective devices for holding and shipping fresh fish cooled by
means of ice is the shipping-car used in the trade on the Great Lakes. This consists
of a large box mounted on a four-wheeled iron truck, the size of the boxes ranging
from 4 feet long, 24 feet wide, and 28 inches deep, to 7 feet long, 4 feet wide, and 4 feet
deep, with a corresponding capacity of from 800 to 3,000 pounds of fish. The walls
of the box are made double, of tongued-and-grooved boards, with an intervening air
space of 2 or 3 inches. The truck wheels range from 9 fo 12 inches in diameter. A
layer of ice is placed in the bottom of the box and then one or two layers of fish,
succeeded by alternate layers of ice and fish, the latter, in case of two layers together,
~ being placed backs to backs and bellies to the ice, and the whole covered by a layer
of ice. Some of the large boxes were formerly so constructed that the upper half of
one of the sides might be let down to facilitate placing the fish near the bottom of the
box. But because of the tendency of this hinged side to become loose, that form of
box is no longer used, and fish are placed in the bottom of the box by tilting it down
on one edge, the side forming an angle of 45°© with the floor and resting on a triangular
frame or horse.

The cars average in value about $25 each, and about 2,000 are employed on the
lakes. They are used in transporting the fish from the receiving ports to the large
wholesale markets and for distributing them to the various inland dealers. . When
emptied, the cars are returned to the shippers.

The foregoing represents the general methods employed in icing fresh fish at the
various marketing centers. In addition to these there are special methods of handling
certain important varieties of marine produets which experience has proven to be of
value, such as icing cod, haddock, halibut, mackerel, shad, oysters, etc.
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ICING COD, HADDOCK, AND BLUEFISH.

During the last thirty years cod and haddock have largely increased the fresh-fish
trade. . Prior to 1860 haddock was very little esteemed, but at present it is the mosf
important fish in the fresh-fish markets of the New England States and one of the
most important in the United States. During 1889 the quantity of fresh haddock
received at New Eungland ports aggregated 41,155,481 pounds, and of cod, 30,168,643
pounds, nearly all being the product of the vessel fisheries.

In the fresh cod and haddock fisheries the hold of each vessel is generally fitted
up with twelve to fifteen pens, each about 6 or 8 feet long and 4 or 5 feet wide, with
capacity for 1 or 2 tons of fish and the necessary ice. When the vessel is making a
long trip, from 10 to 20 tons of ice are carried, but during cold weather this quantity
is much reduced. When the fish are received on the vessel the men dress them,
seizing each fish by grasping it about the eye or some part of the head with the left
hand and ripping it, down the throat, removing the viscera, which is thrown over-
board, while the liver and roes are placed in barrels. The fish are washed in tubs or
by pouring buckets of water over them as they lie on the deck, and are then ready
for icing in the pens. A layer of block ice is placed at the bottom of each pen, next
a layer of fish, backs up, and, sometimes, when the weather is warm, the abdominal
cavity of the fish is filled with fine ice. A layer of ice is placed over the fish and
about the ends and sides, and successive layers of fish and ice are added with a layer
of ice on top of all, the ice being chiseled or planed with a sharp dentated chisel
attached to a long handle. The care taken in icing the fish conforms to the probable
time that will elapse before the schooner reaches port; when the weather is very cold
and the wind favorable for a quick run to market the quantity of ice used is largely
reduced or it is even dispensed with altogether.

The method of icing bluefish on the New York market vessels differs little from
the process applied to cod and haddock. The vessels carry 15 to 25 tous of ice each
in the pens, whenece it is removed as the fish are stored. Immediately on landing on
the vessel’s deck the fish are split from the pectoral fin to the vent, the viscera removed
and the stomach cavities washed thoroughly. At the bottom of each pen is placed a
layer of bloek ice, 6 or 8 inches thick, covered with a thin layer of chiseled ice. On
this is placed a layer of bluefish, backs upward, and inclined slightly on the side, so
that all moisture may run from the stomach cavity. This is succeeded by alternate
layers of chiseled ice and bluefish until the pen is nearly full, the whole being covered
with a layer of crushed ice.

ICING HALIBUT.

The fresh-halibut industry is one of the most extensive branches of fishery trade
depending almost entirely on the use of ice. On the Atlantic coast alone abont
10,000,000 pounds of fresh halibut are handled annually, and there is also a consider-
able trade on the.Pacific coast. In the early years of the halibut fishery, on Georges
‘and other neighboring banks, no ice was used, the fish being simply eviscerated and
placed in heaps in the hold. Later, in order to prevent a bruised and compressed
appearance in those in the lower part of the heap, the fishermen suspended the fish by
the tails in the hold, this being practiced as late as 1846 in tight-bottomed vessels.
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From 1835 to 1850 well-smacks were employed, and though they were quite popular
with New London and Greenport fishermen, they were not generally used on the
Massachusetts coast. About 1840 a small quantity of ice was generally carried for
icing the fish accidentally killed, and with the development of the trawl fishery the
use of ice became general, both on smacks and on the tight-bottom vessels. At first
the ice was not placed among the fish, being carried for the purpose of cooling the
hold, but about 1846 it became customary to crush it and mix it with the fish,

The New England halibut vessels now usually carry from 15 to 30 tous of ice
stored in pens in the hold of the vessel, similar to those used in the haddock fishery,
and the present method of handling and icing the halibut is as follows: In dressing,
each.halibut is grasped by the gills with the left hand, the head raised from the deck,
and with quick strokes of the knife the gills are separated from the head and from the
napes. The fish is then ripped down the belly, and the gills and viscera are removed
with the left hand. A second operator takes the halibut and with his bare right hand
removes the ovaries from their cavities and the blood from the backboue, pressing his
thumb along each side of the backbone to express the blood therefrom. The fish is
then passed to the scrub gang, composed usually of three men. One of these, hooking
an iron gaff into the head of the fish and another gaff into one side of the nape, holds
the fish up and open, while a second workman, with a hickory or oak broom, serubs
off all loose blood, slime, ete., from the spawn cavities and the backbone. During this
process a third man souses water into the fish, completely rinsing it out. ‘

The halibut is next passed into the vessel’s hold, which is divided by permanent
compartments into 10 or 12 pens or bins, half on either side of the vessel, with an
alleyway in the middle. A layer of ice is placed in the bottom of the bin, and on this
is placed the halibut in rows or tiers, with heads toward the front and back of the
bins and tails overlapping in the middle. The abdominal cavity of each fish is filled
with finely chiseled ice and the fish so placed in the bin that the ice will not spill from
the cavity. No ice is placed between the fish, as in case of fresh cod and bluefish,
because of its tendency to bruise the sides of the halibut. As each bin is filled, slide
boards are placed at the front and a quantity ot ice is put about the heads of the fish,
both in the back and front of the bin, and on top of the fish is a layer 6 to 12 inches
deep. The amount used varies, of course, according to the temperature, much more
being required during warm weather than when the temperature is low. When packed
in this manner, halibut will keep in good condition for three or four weeks.

On arriving in port the halibut are removed from the hold of the vessel to the
fish-house and assorted, the ‘“white,” ¢ gray,” and “seconds” or “poor” halibut being
kept separate. The ¢ white” halibut are those having the under side pure white, the
“gray” are more or less tinged with gray or drab in the same place, while the “poor”
halibut or ‘“seconds” are such as are slightly tainted in the vicinity of the abdominal
cavity. The “white” halibut ranges from 3 to 15 cents per pound out of the vessel,
the “gray” halibut is generally about two-thirds that allowed for white, and *poor”
halibut sells for about 1 cent per pound. -The distinction between ¢ white” and ¢ gray?”
halibut was made first in 1848, and while fishermen receive much less for the latter,
little distinetion is made in the retail trade between the two, both selling at nearly
the same price, and it is impossible to distinguish them separately when cooked.
After assortment the fish are weighed and 14 per cent is deducted as the weight of
the heads to obtain the basis for settlement with the fishermen. The heads are cut
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oft and sold to oil and fertilizer factories for about $1 per 100 pounds. The fish are
then placed mostly in stout pine boxes containing each about 450 pounds, and also in
100-pound boxes and 200-pound barrels. In case a halibut is too long to go in the box
the tail may be cut off; otherwise the tail and fins remain on. As the fish are placed
in the box, the abdominal cavities are filled with crushed ice, and in summer time the
fish are surrounded with chiseled ice. The cover is nailed down, the box and its
contents weighed and shipped to its destination.*

ICE IN FRESH-MACKEREL FISHERY, .

It is customary for vessels engaging in the fresh-mackerel fishery, especially in
the spring southern fishery, to carry from 5 t0'20 tons of ice, according to the size of
the vessel and the time of the year. Usually from June 1 to September 30 the fish are
gibbed, the gills and viscera being drawn out together through the gill-openings, but
during the spring and fall the fish are iced round. The fish are stowed away as soon
as practicable after being caught, being packed in bins in the hold of the vessel
similar to those in the fresh cod and haddock vessels, except that each bin is divided
horizontally by movable platforms into two or three parts or shelves to prevent
crushing the lower layers of fish, as would be the case were they the full depth of the -
haddock bins. A thick layer of ice is placed in the bottom of the bin, and this is
followed by alternate layers of fish and fine ice, the topmost layer being of ice. '

The extent of icing depends, of course, on the length of time that will probably
elapse before the fish are placed on the market. Ice-grinding machines are no longer
- carried on any fishing vessels, since they take up much room and the ice may be
chiseled more quickly than ground. Those mackerel caught when the hold is full or
just before leaving the fishing-ground for market are sometimes placed with erushed
ice in barrels on the deck of the vessel. Each vessel also carries barrels for salting
such fish as are not to be carried to market fresh. ;

Vessels engaged in the salt-mackerel fishery occasionally take fresh mackerel into
port by placing them, after being gibbed, in barrels of water, but this is practiced
only to a limited extent.

ICING SHAD.

Few species of fish show greater increase in selling price as the result of careful
handling and icing than the shad, yet in the marketing of few valuable species is
greater carelessness shown by the average shipper. It frequently happens that the
fish immediately from the water are carelessly placed in the shipping boxes or barrels
with insufficient ice, much of which is melted in cooling the fish before the package
starts on its journey. The.package then being not guite full, the contents move from
their respective positions in handling, resulting in loosening the scales and bruising
the surface of the fish considerably. The shad trade is very large, the quantity mar-
keted annually on the Atlantic coast of the United States approximating 14,000,000
in number, or 52,500,000 pounds, nearly all of which are used fresh.

The following is the best method of handling fresh shad: If practicable the fish-
house should be raised 2 or 3 feet above the water or the shore, so that the wind
may freely circulate and cool the floor. The fish ought to be handled carefully, bruises

*See tho Fishery Industries of the United States, sec. v, vol. 1, pp. 21-22,
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being avoided as much as practicable, protected from the heat of the sun, laid on
the floor as received from the boats, the heads of each row resting on the tails of
each preceding row, and a layer of crushed ice 1 or 2 inches thick spread over the
whole. There the fish remain until it is necessary to place them in the shipping
packages, which may be boxes or ordinary sugar-barrels. The former are preferred
if satisfactory shipping rates are secured, but because of more favorable shipping
rates barrels are more frequently employed. A layer of crushed ice is put in the
bottom, on which the shad are placed on their backs, with the heads at the ends if
boxes are used. This is followed by a layer of fine ice, succeeded by similar layers
of fish and ice, with a double quantity of ice at the top, the boxes being covered
with boards securely nailed and the barrels with bagging fastened under the top
hoop.
ICING OYSTERS.

Ice is very generally employed in preserving and shipping shucked oysters to the
retail trade. During cold weather only a small quantity is used, but the ice bill of
the oyster-dealers throughout the season is a considerable item. In using ice for this
purpose it was formerly considered important to keep it separate from the oysters—
generally by having a separate ice chamber in the package or keg containing the
oysters. In some packages the chamber occupied one side of the package, or it filled
a space entirely surrounding the oysters, but usually the ice was in the central part,
the oysters filling the annular space about the chamber. A variety of packages have
been invented for this purpose, differing particularly in the manner of affording sepa-
rate access to the two chambers. Many of these have been patented, and for further -
description of them reference may be made to the following United States letters

patent:

No. of

No. of

patout. Date.. _ In favor of— [ patent. Date. In favor of—
103651 | May 31,1870 | Alfred Booth, Chicago, ITk 240281 | Apr, 19,1881 | Alvin Squires, Hartford, Conn.
111722 | Feb. 14,1871 Do. 250107 | Nov. 29,1881 | C. A. Sheridan, Detroit, Mich.
135083 | Jan. 21,1878 | L. R. Comstock, Baltimore, Md. 255017 | Mar. 14,1882 | C. L. Pond, Buffalo, N, Y.
142703 | Sept. 9,1873 | James C. Jones, New York. 265137 | Sept. 26, 1882 Do.
158089 | Dec. 22,1874 Do. 300061 | June 10, 1884 | S. L. Frazer, Toledo, Ohio.
190333 | May 1,1877 Do. 300476 | June 17,1884 { O. P, Johnson, Washington, D. C.
1995690 | Jan. 22,1878 | James J, Phillips, Norfolk, Va. 374119 | Nov. 29,1887 | M, H. Dotson, Baltimore, Md.
209189 | Oct. 22,1878 | Frank Pfeifter, Norfolk, Va. - 405488 | June 18,1889 [ John P, Kuhn, Alton, I11.

240143 | Apr. 12,1881 | O. P. Johnson, Cambridge, Md. 438391 | Oct. 14,1800 | John T. Store, Baltimore, Md.

A refrigerator oyster-shipping package, patented by a leading oyster-dealer, and
formerly used to a considerable extent, is constructed as follows:

A sheet-metal can is employed with a capacity of 20 gallous, flanged edges projecting from the
‘top ends of the can. In the center of the can, extending from top to bottom, is formed a rectangular
ice chamber which is opened at the top and has four sides exposed within the body and to the contents
of the can. This chamber is closed by means of a wooden cover of suitable dimensions to fit snugly
within the flanged edges of the end of the can over the opening into the ice chamber and against the
screw-cap, and projecting a little beyond the ends of the flanges, and secured thereto so as to be eusily
removed. At the opposite end of the can a similar wooden cover or guard is fastened, these covers
also serving to protect the ends of the can from injury during transportation. The can is placed in a
wooden case or enveloped with wooden covering to protect it during shipment and to more effectually
exclude heat from the contents of the can. The oysters are placed in the annular space about the
ice chamber, this space holding about 15 gallons; the ice chamber is filled with ice and the covers
fastened, when it is ready for transportation. (See Letters Patent No. 111722, dated Febrnary 14, 1871,)
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The use of these intricate forms of shipping packages was abandoned several years
ago, and at present the trade throughout the country uses ordinary package-tubs.in
various sizes, ranging in capacity from 1 to 10 gallons, the tubs being returned to the
wholesalers as soon as the oysters are sold. The covers are loosely fitted on top and
fastened by tacking small tin clasps to the tops and sides. Handles are provided at
the sides of the tubs for convenience in transfer. The oysters are chilled with chunks
of ice before being packed for shipment, and when placed in the shipping-tub a block
of suitable size to last through the journey is added. During cold weather ice is some-
times omitted, but it is poor economy to stint in its use. The size of the tubs should
be adapted to the quantity of oysters shipped, so that each tub may be quite full, to
prevent the agitation or slushing of the oysters. In order to prevent the cutting and
bruising of the oysters by the block of ice while the tub is being handled and in
transit, a flexible pocket of cotton cloth, muslin, or other cheap texture is occasionally
used by some shippers, the block of ice, of a size suited to the oyster package, being
placed in this pocket and the whole suspended rigidly from the sides of the tub.*
~ The oyster tubs are generally shipped in refrigerator cars, these leaving the prin-
cipal oyster markets regularly during certain days of the week. When the weather
is very cold, the refrigerator car is a protection against the oysters freezing. Fat
oysters will not freeze as quickly as thin ones, as the latter contain more water. But
freezing does not greatly injure shucked oysters when mixed with their own liquor,
provided they are consumed soon after thawing.

In many localities, especially along the Gulf coast and through the West, a prac-
tice prevails of shipping opened oysters in hermetically sealed square cans, containing
from 25 to 100 oysters, these cans being then placed in boxes with the tops and sometimes
the sides in contact with crushed ice. This methed is not so general as it was several
years ago, on account of the extra expense incurred, and the condition of the oysters
shipped in bulk is generally about as satisfactory.

REFRIGERATOR CARS.

The large inland trade in fresh fish and the liability of frozen fish to rapid decay
when subjected to a higher temperature have resulted in an extensive use of refrig-
erator cars for transportation purposes., Therefrigerator car is little mnore than 30 years
old, the first American patent being issued on November 26, 1867, to J. B. Sutherland.
His claim covered a car with double walls, roof, and floor, with ice chests at each
extremity, closed by hanging flaps, and having spaces so arranged as to produce a
constant cireulation of air in the car. The air was admitted at the top of the car and
passed down through the ice chamber, and entered the room near the bottom at a low
temperature. In March, 1868, George K. Wood, of Morristown, N, J., brought out a car
with a plurality of metallic chambers for the respective reception of way and through
freight, with an ice chamber above; while the car of A. L, McCrea, of Chicago (March,
1869), had interior movable sections. Numerous other patents followed in quick
succession, scarcely any of which embody the features of those now in extensive use.

The following description of one of the most practical of the forms of refrigerator
car in general use at present gives an idea of their construction:

Tle ive and &alt receptacles are four galvanized-iron cans strongly jacketed at each end of the

car, extending from the roof to within 6 or 8 inches of the floor, and under them is a pan to catch
‘the drip, the overflow escaping through an air-tight trap. The walls, roof, and bottom are 7 inches

* See Letters Patent No. 438391, dated October 14, 1890.
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in thickness, made with a dead-air space and three 1-inch layers of hair felt, the joints of the doors
being padded. No air enters the car when closed, and there is no provision for circulation of air
within the cooling chamber. Each car carries about 6,000 pounds of crushed ice mixed with about
600 pounds of fine rock salt, which is entered at the top and tapped dewn in the cans, after which
the covers are put on and the roof holes closed. In eight or ten hours the receiving room of the car
has become chilled, when additional ice-and salt is added and the car is ready for the freight.

The longest transportation of fresh fish in this country is the sending of salmon
from Columbia River to the Atlantic coast, requiring five or six days. The methods
are thus described by Messrs. Seufert Bros. Co., of The Dalles, Oregon:

We ship all our fresh salmon by express for New York and all points east in boxes 44 inches long,
20 inches wide, and 12 inches deep. We put in each box 175 pounds of fish undressed, or just as they
leave the water, and 75 pounds of crushed ice in each box. The express company refills these boxes
daily at certain icing stations along the line, and makes no extra charge on these icings, that being all
included in the express charge of 84 cents per pound on the net weight of the fish to Chicago, or 104
cents to New York, or 74 cents to the river or Union depot, Council Bluffs or St. Paul, Minn. In
shipping carload lots we put 130 pounds in each box, fill the box with ice, and load 12 tons of fish
in a car. We use about 8 tons of ice, and these cars are not opened or re-iced until they reach New
York, by passenger train service to Chicago and fast freight from Chicago to New York over Erie
Railway, on Wells Fargo express trains, 30 hours’ time. . These cars reach New York in 5} days from
this river.

The shipment of fresh salmon in carload lots across the continent began in 1884,
during which year eight carloads of fresh salmon were sent east, all arriving in good
condition. On account of the high rate for freight service in refrigerator cars the
profits were so small that further shipments were postponed until a reduction in rates
was made in 1890,

FREEZING FISH IN THE OPEN AIR.

In cold countries the freezing of fish in the open air during cold weather is a
natural and doubtless one of the oldest forms of preservatioun. In the northern por-
tions of Europe and America fish are frequently preserved in this manner. Prior to
the use of ice in the United States it was not unusual during the winter and early
spring for dealers to take fish frozen by natural cold from Boston or New York 200 or
300 miles inland. But the uncertainty of depending on continued cold weathber, and
the advent of the use of ice and quick transportation, have resulted in an abandonment
of that trade. '

There is yet a very extensive trade in frozen smelt'during the winter, especially
in December and January. These fish are frozen in Maine and the British Provinces,
boxed and shipped by steamer or rail to Boston or New York, whence they are supplied
to the retail trade. During the season of 1897, 82,306 boxes, each holding an average
of 25 pounds of smelt, were received in Boston. Most of these come from the British
Provinces, being admitted free of duty, and they are sold from 2 to 8 cents per pound,
averaging perhaps 4 cents per pound, wholesale.

FROZEN-HERRING INDUSTRY.

The most important industry depending on open-air refrigeration is the freezing
of herring on the Newfoundland and New Bruunswick coasts for the United States
markets. This is scarcely more complicated than the usual method of packing in
crushed ice, and not by any means so intricate as the process of mechanical or chemical
refrigeration now employed in the large marketing centers of the United States. It
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originated during the winter of 1854-55, the immediate object being to supply the
vessels engaged in the Georges Bank cod fishery with bait. At present those vessels,
as well as those employed in the bluefish fishery, depend almost entirely on this form
of bait during the winter and early spring, and in addition large quantities of frozen
herring are used for food.

The process of freezing is as follows: When the vessel has been moored in some
cove convenient to the fishing-ground, the ballast is thrown overboard, the hold
sheathed up around the sides with spruce bougha, and a plattorm built in the bottom
of the hold several inches above the keelson. A bulkhead 6 inches thick, with the
space in the middle filled with sawdust, is placed across the forward part of the hold
to separate it from the forecastle. Sometimes the fish are frozen ashore by the natives,
a clear, gravelly beach above high-water mark or a surface of crushed snow and ice
being chosen, But usually the freezing is done on a large scaffolding on the deck of
the vessel. This scaffolding is generally about 100 feet long by 25 feet wide and is
built of rough boards, most of which are purchased at Nova Scotia points on the way
to Newfoundland, they being obtainable much cheaper there than in Gloucester. The
quantity of fish placed on the scaffold varies according to the weather.

When the temperature is little below the freezing point, the fish must be spread
very thin, in order that those underneath may be thoroughly frozen; but, with a lower
temperature, the fish can be heaped together to the depth of a foot or more, though
in such cases it is necessary to turn them eveéry few hours. A constaunt watch must
be kept to guard against loss from a sudden rise in temperature or a storm of rain or
snow. The watch usually turns the fish with a wooden shovel or stirs them with his
feet every few hours, and during a snow storm it becomes necessary to work constantly
among them to keep them from being covered up. Should the weather become so
warm that the fish would be thawed by exposure, it is necessary to place them in piles
and cover them with canvas or other material, again exposing them when the tempera-
ture has fallen sufficiently. The usual method of ascertaining whether a herring is
sufficiently frozen is by breaking. If the fish bends at all it is not thoroughly frozen;
but if it breaks short, like a dry stick, it is ready to be stowed in bulk.

The herring are roughly shoveled in the vessel, the hold, and sometimes even the
eabin, being filled, the crew in the latter case living in the forecastle on the homeward
passage. IFormerly the fish were packed in snow, or a considerable quantity of snow
was placed around the sides of the hold and the fish heaped together in the middle;
but for many years this practice has been wholly abandoned, and it is found that the
fish will keep equally well without the use of snow.

This trade at present averages about 25,000,000 herring annually, with a valuation
of $300,000. About one-third are used for bait by the Gloucester fishermen, and those
remaining are sold for food. The market value varied for many years from 75 cents
to $3 per 100 fish wholesale, while the retail price was about double those figures.
During the past three years the fish have been sold by weight, two scales being on
the vessel, one at the main hatch and the other at the aft hatch; the average wholesale
price during those years has been from $1.25 to $2.50 per 100 pounds. '

Frozen herring form cheap and wholesome food at a season when other fresh fish
are obtained with difficulty and only at a high price. They possess a great advantage
over ordinary fresh fish in that they can be packed in barrels without ice and shipped

to a considerable distance without danger of loss. With the exception of those sold
F. C. B., 1898—24
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in Gloucester for bait, nearly all the frozen herring are carried directly to Boston and
New York, and two or three cargoes are carried to Philadelphia each season. At
these places they are sold locally and packed in barrels for distribution, and sent as
far south as Washington, and as far west as the Mississippi River.* After reaching
their destination, the great bulk are sold fresh, but some are pickled by the dealers,
while others are cured as bloaters or hard herring. After being frozen, herring are

" not especially desirable for either of these purposes, as they become soft and the flesh
is rather dark and unattractive in color

ARTIFICIAL FREEZING AND COLD STORAGE.

The artificial freezing of fish and other food products with their subsequent
retention in cold storage is pne of the most recent methods of preservation, origi-
nating about thirty-five years ago; and while it has acquired considerable importance
in certain localities, its practical value is scarcely appreciated by the general public.
It is applied in the various marketing centers of the United States and to some extent
in the countries of Europe and South America. Its greatest development and most
extensive application in the fisheries exists along the Great Lakes in freezing white-
fish, trout, herring, pike, etc., about 3,500 tons of which are frozen each year. On
the Atlantlc coast of the Umted States it is used in preserving bluefish, squeteague,
mackerel smelt, sturgeon, herring, etc., the trade in these frozen fish “talhng on” or
1mmedla,tely iollowmg the season for fresh or green fish. On the Pacific coast large
quantities of salmon and sturgeon are frozen and held in cold storage until shipped,
the trade extending to all parts of America and northern Burope. At various points
throughout the interior of the country there are cold-storage houses where fishery
products are held awaiting demand from consumers. In Europe there is comparatively
little freezing of fish, although the process is applied very extensively to preserving
beef, mutton, and other meat products, and the markets of Hamburg and other conti-
nental cities receive annually several million pounds of frozen salmon from the Pacific
coast. In England large fish-freezers wero erected several years ago at Grimsby and
Hull, but did not prove successful and were finally dismantled.

By the use of ice alone during warm weather the temperature of fish can never be
kept below 320 T. While this low temperature retards decomposition, the fish acquire
a musty taste and loss of lavor and eventually spoil. To entirely prevent decomposi-
tion the fish must be frozen immediately after capture and then kept at a temperature
of -several degrees below freezing. The belief held by some persons that freezing
destroys the flavor of fish is not well founded, the result depending more on its condi-
tion when the cold is applied and the manner of such application than upon the effect
of the low temperature. Fish decreases less in value from freezing than meat does, but
it is especmlly subject to two difficulties from which frozen meat is free; first, the eye
dries up and loses its shining appearance after -a very long exposure to cold and
-second, the skin, being less elastic than the texture ¢f the fish, gets hard and becomes
‘somewhat loose on the flesh. Frozen fish is not less wholesome than fish not so pre-
served. The chemical constituents are identical, except that the latter may contain
more water, but the water derived from ingested fish has no greater food value than
water taken as such. The principal objection to this form of preservation is the ten-
-‘dengy to freeze fish in which decomposmon has already set in, and the prosperlty of

* See l‘whery Industrles of the United States, sec. v, vol, 1, p. 451-456.
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“the frozen-fish business requires that any attempt to freeze fish already slightly
tainted should be discountenanced. When properly frozen and held for a reasonable
period, the natural flavor ot fish is not seriously affected and the market value approxi-
mates that of fish freshly caught. The process is of very great value to the fishermen
supplying the fresh-fish trade, since it prevents a glut on the market, and it is also of
benefit to the consumer in enabling him to obtain almost any variety of fish in an
approximately fresh condition throughout the year.

DEVELOPMENT OF COLD STORAGE.

The first practical device for the freezing and subsequent cold storage of fish was
invented by Enoch Piper, of Camden, Me., to whom a patent* was issued in 1861. His
process was based on the well-known fact that a composition of ice and salt produces
a much lower temperature than ice alone, this knowledge having been applied for an
indefinite period in freezing ice creams, etc.

The following is a description of Piper’s apparatus and its application:

The fish were placed on a rack, in a box or room having double sides filled with charcoal or other
nonconducting material. Metallic pans containing ice and salt were set over the fish and the whole
inclosed. The temperature in the room would soon fall to several degrees below the freezing point of
water, and in about 24 hours (the mixture being changed once in 12 hours) the fish would be thoroughly
frozen. The fish were then covered with a ceating of ice by immersing them a few times in ice-cold
water, or by applying the water with a brush, forming a coating about one-eighth of an inch in thick-
ness. After the coating of ice was formed the fish were sometlmes wrapped in cloth and a second
coating of ice applied. In some instances they were covered with a material somewhat like gutta
percha, concerning which much secrecy was exercised. The fish were then packed closely in another
room, well insulated against the entrance of warmth, by means of double walls filled with some non-
conducting material. ¥ixed perpendicularly in the second room were a number of metallic tubes,
several inches in diameter, filled with a mixture of ice and salt to keep the temperature below the
freezing point. .

The process was also patented in the Dommlon of Canada, and a plant was estab-
lished near Bathurst, New Brunswick, in 1865, the output consisting almost entirely
of salmon, a large proportion of which were imported into the United States, In
order to hold the frozen fish in New York while awaiting a market, Piper constructed
a storage room in a shop on Beekman street, that being the first cold-storage room for
fish in the United States. The walls of the room were well insulated, and around .the
sides were two rows of zinc eylinders, 10 inches in diameter at the top and decreasing
in size toward the bottom, connecting at the lower end with a drainage pipe. The
cylinders were filled with a mixture of ice and salt, which- was renewed whenever
necessary. Whatever may have been the imperfections in his process of freezing, the
system of storage was quite satisfactory and differs little from that in use at the
present time. Piper refused to sell rights.to others for the use of his process, and
after maintaining a monopoly of the business for three or four years his exclusive
right to it was successfully contested by other fish-dealers in New York, who applied
it to storing other fish besides salmon.

The principal objection to Piper’s process is that the fish are not in contact wnh
the freezing mixture during the operation of freezing, and, consequently, too much
time is required for them to become thoroughly frozen. Several devices have been
used for overcoming this objection, among which are covering the fish with thin shect
rubber or other waterproof material, and packing them in the mixture of ice and salt,

* No. 31736, dated March 19, 1861.
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The greatest improvement, and the one used almost exclusively when ice and salt
form the freezing agency, originated in 1868 with Mr. William Davis, of Detroit,
Mich.,* the description being as follows:

Two thin sheet-metal pans, or a box in two parts, are made one to slide over the other, the object
being to place the fish in one pan, slide the other pan vertically over it, and the box is then placed in
direct contact with the freezing mixture. Ry having'the box constructed in this manner, it is capable
of being expanded or contracted to accommodate the size of whatever may be placed therein, and
the top and bottom always be in contact with the articles to be frozen. After the fish are inclosed in
the pans, the latter are placed in alternate layers with layers of the freezing mixture between and
about them. When the fish are thoroughly frozen they are removed from the freezing pans and placed
in a cold-storage chamber in which the temperature is kept 12 or 14 degrees below the freezing peoiut.

Another arrangement for bringing the fish in contact with the ice was devised
and patented by a fish-dealer of Toledo, Ohio,t as follows:

A chest is so constructed that cells or compartments of various sizes may be formed in it for the
reception of articles to be frozen, this being accomplished by having the walls of each compartment
movable and each separated from the other by blocks of sufficient size to closely contain the articles
placed therein, usually from 2 to 6 inches, and the freezing being effected by filling the spaces
between the cell walls with salt and crushed ice. The sides of the cells or compartments are made
of thin metallic plates, so that the upper end of each pair may be brought together, forming a closed
compartment, to prevent the entrance of the refrigerating mixture into the fish chambers while filling
the salt and ice compartments, To freeze a quantity of fish by this method, they are placed in the
open cells or compartments, head downward, as is most convenient. When each cell is full, the top
edges of the sides are brought together and held in that position by clamps. The spaces between the
cells, varying from 2 to 4 inches across, are then filled with the freezing mixture and the cover of the
chest shut down. The cold produced passes through the wall separating the mixture from the fish
and quickly freezes the latter. Provision is made for permitting the water formed by the melting ice
to flow in grooves to suitable outlets, the bottom pieces of the cells keeping the fish dry. When the
fish are frozen, the cover of the chest is raised, the contents removed, and the fish transferred to the
storage freezer. .

This method of freezing was used only a few years, the pan process being found

much more practicable.

With a view to bringing the fish more closely in contact with the freezing mixture,
some dealers at first used thin sheet-rubber bags, or other waterproof sacks, in which
the individual fish were placed and then surrounded by the salt and ice, thus exposing
the entire surface of the fish, resulting in much more rapid freezing. When the
fish were frozen the sacks were removed and were dipped in water, which thawed them
sufficiently to permit the fish to be withdrawn. This method was abandoned after
a year or two. . ‘

To facilitate the shipment of frozen fish in barrels, Messrs D. W. & 8. H. Dayvis, of
Detroit, Mich., introduced} a process by which the fish are frozen in circular pans of
varying sizes suiled to the measurements of the barrels. After being frozen, the
contents of each pan are removed entire and placed in appropriate position in the
barrel, and the barrel headed and placed in cold storage.

In 1877 C. W, Gauthier patented § a modification of the preceding method, using
thin pliable partitions in the cirenlar pans for separating each fish from its neighbor,
so that the individual fish in each pan may be packed in the barrel separately,.
None of the last four processes has ever been used to any considerable extent.

* Letters patent No. 85913, January 19, 1869.

t Letters patent No. 109820, December 6, 1870,

{ Letters patent No. 165596, dated April 6, 1875.

§ Letters patent No. 187122, dated Iebruary 6, 1877.




PRESERVATION OF FISHERY PRODUCTS FOR FOOD. 373

As the trade developed, the size of the storage rooms was increased and improve-
ments were adopted in the arrangement and form of the ice-and-salt receptacles and
in the method of handling the fish. But the freezing with pans immersed in ice and
salt, as in the Davis process, and the subsequent storing of them in the manner used
by Piper, continued without any great modification until the introduction of ammonia
freezers into the fishery trade in 1892. At that time ice-and-salt freezers and storage
rooms existed at nearly all the fishing ports on the Great Lakes; eight or ten small
ones were in New York City, and several were in use on the New England coast.
Some of those on the Great Lakes were very large, with storage capacity of 700 or 800
tons or more, and the aggregate storage capacity of all in the country approximated
8,000 tons. Ammonia cold-storage houses had been established at various places
along the coast and in the interior during the ten or fifteen years preceding, and in
these some frozen fish had been stored. But the first ammonia establishment for
freezing fish exclusively was established at Sandusky, Ohio, in 1892, The method of
freezing differs from the former process in that the pans of fish are placed on and
between tiers of pipes carrying cold brine or ammonia instead of being immersed in
ice and salt. In the storage rooms less difference exists, coils of brine pipes taking
the place of the ice-and-salt receptacles, the blocks of fish being removed from the
pans and stored asin the older process.

DESCRIPTION OF ICE-AND-SALT FREEZERS,

The outfit of an ice-and-salt freezer consists principally of temporary stalls or bins
where the fish are frozen, and insulated rooms where the frozen fish are stored at a low
temperature. In addition to these there are ice-houses, salt-bins, freezing-pans, and
the various implements for the convenient prosecution of the business. The freezing
bins are usually temporary structures within the fish-house, and are generally without
insulation. The wall of the fish-house may forin the back, while loose boards are fitted
in to form the sides and front as the bin is filled, in the manner hereafter described.
A better way is to build the bins with sides and back 4 or 5 inches thick, filled with
some nonconductor, with double or matehed floor and with movable front boards.

The storage rooms. are commonly arranged in a series side by side and separated
from each other by well-insulated partitions, the capacity of the rooms ranging from
25 to 200 tons each. The outer walls of these rooms, as well as the floors and ceilings,
are well insulated, made usually of heavy matched boards, with interior packing of
some nonconductor of heat. - Among the latter may be mentioned planing-mill shavings,
sawdust, pulverized charcoal, chopped straw, slagwool, ete. Most of the walls are 16 or
18 inches thick, filled with planing-mill shavings or sawdust, and in some freezers the
damaging effect of rats is obviated by placing linings of cement between the shavings
and the board walls. Most of these loose materials have their economic drawbacks,
chiefly because of their strong hygroscopic tendency, the material losing its insulating
power and decaying, this decay also attacking the wood of the walls. Because of this,
mauny of the storage rooms recently constructed are insulated by having the walls
made up of a combination of mineral wool, insulating paper, air spaces, and inch boards.

The sides, and in some cases the ends, of the room are lined with the ice-and-salt
receivers, consisting of galvanized sheet-iron tanks, 8 or 10 inches wide at the top,
narrowing to 3 or 4 inches at the bottom, and placed about 4 inches from the wall in
order to expose their entire surface to the air in the room. These tanks open at the



374 BULLETIN OF THE UNITED STATES FISH COMMISSION.

top, which extends above the ceiling so that they may be filled without opening the
storage room. At the bottom is usually a galvanized-iron slanting gutter, into which
the water resulting from the melting ice flows, whence it is conducted through the
floor of the room by a short pipe, protected from the entrance of air at its lower end
by a small drop cup, into which the brine falls and runs over at the top. In some
fish-houses this brine, which is otherwise wasted, runs into receiving tanks, where it is
stored and used as required in pickling fish. The ice-and-salt tanks must be cleaned
from time to time in order to rid them of dirt and sawdust. Their capacity should be
in proportion to the size of the room and the excellence of the insulation secured,
and they should be large enough to render it unnecessary to fill them oftener thdn
once a day, even in the warmest weather.

The appliances used in the ice-and-salt freezers are described at length in the
account of the processes of freezing and storage (see pp. 377-384).

‘While crushed ice and common salt are generally employed as a freezing mixture,
‘numerous other compounds are available. The following compilation gives a number
of mixtures that may be employed in refrigeration, the initial point in the case of
crushed ice or snow being 320, and in the other mixtures 50° F. Most of these have
as yet been employed only in laboratory practice and for certain special purposes,
‘only a few of them having been applied commerecially on a large scale. These formulse
are obtained mostly from Leask’s Refrlgera.tmg Machmery and its Management, pub-
lished in London in 1895.

Minimum Minimum
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ure. ure.
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DESCRIPTION OF MECHANIOAL FREEZERS.

It is scarcely within the scope of the present paper to enter into a comprehensive
description of the numerous systems of mechanical freezers. They are all based on
the principle that a liquid passing into a gaseous state, or converted into a vapor,
carries away a definite amount of heat from the objects by which it is surrounded,

The compression system is in most general use, and consists of three operations
following each other in rotation, and which are practically the sawme in all refrigerating
machines. By means of a large compression pump, anhydrous ammonia, which is the
gas usually employed, is compressed to a pressure varying from 1256 to 175 pounds
to the square inch, . During this operation heat is developed according to the amount
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of the pressure exerted upon the gas or to the relative volume to which it is reduced,
and this heat is withdrawn from the compressed gas by forcing it through coils of
pipe in contact with cold water, the heat being transferred to the water. The gas is
now ready to assume a liquid state, and in so doing transfers additional heat to the
.water surrounding the pipes. The liquid gas thus obtained is allowed to enter coils
of circulating pipe at a pressure much lower than that required for retaining the gas
in a liquid state, whereupon it reexpands and extracts from the pipes and the sub-
stances surrounding them a quantity of heat equal to that which was previously given
up by the gas during the period of condensation and liquefaction. The gas is then
drawn from the expansion coils by the pumps at a pressure of 10 to 15 pounds above
that of the atmosphere, and is again compressed in the condcnsing coils at a pressure
of 125 to 175 pounds to the square inch, and the same ¢ycle of operations is repeated.
Various modifications of the above, as well as auxiliary processes, have been introduced,
but the principles are the same in all compression machines, the differences being in
their application. .

The absorption system, which is comparatively little nsed at present, is based on
_ the fact that many vapors of low boiling point are readily absorbed by waier, but can
be separated again by the application of heat to the mixed liquid; and the machinery
in an absorption system differs from that in a ecompression plant prineipally in the
substitution of an absorber for the condenser and in applying heat to the ammonia
water to drive off the anhydrous ammonia at a high pressure.

Formerly, in order to avoid danger from leakage of gas through the circulating
pipes carrying the cold ammonia, those pipes were not passed through the freezing
and storage chambers, but were stored in a large tank surrounded by some liquid
whose freezing point is very low, such as salt brine, or, when lower temperature is
desired, a solution of chloride of calcium, and this cooled liguid is pumped through
pipes circulating in the freezirig and storage rooms. The improvements in the manu.
facture of freezing machinery have resulted in the making of much tighter pipes, so
that at present in many freezers the ammonia coils pass directly through the freezing
rooms, and in some instances they also pass through the storage rooms, but brine or
chloride of calcium circulation is yet preferred for the storage rooms.

In the mechanical freezing-houses there is a machinery room contalmng the
boilers, compression pumps or absorption tank, according to the system employed,
brine pump, ete. Apart from these and within Well-insulated walls are the cold rooms,
of which there are two kinds—one for the freezing of fish and the other for their
storage after being frozen, the capacity of the latter being usually much greater than
that of the former. In the freezing-room the circulating pipes containing the cooling
material are 4 inch to 2 inches in diameter and arranged in shelves or nests with hori-
zontal layers 4 or 5 inches, and sometimes 10 inches, apart, ranging from the floor to
the ceiling, the entire room being occupied with these nests, except sufficient space
for moving about. These pipes are sometimes made in separate coils, so that if desired
the brine may.be circulated through only a portion of the pipes, and there is generally
a vertical row of pipes on each side of the freezing-room. The temperature depends,
of course, on the quantity of green fish and the progress of the freezing process, but
with direct circulation, or using brine made of chloride of calcium as the circulatory
medium, a temperatare of —10° I, or even less, is obtainable. In this room the green
fish are frozen, and then removed to the storage rooms. "
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The storage rooms are constructed similarly to the storage rooms in ice-and-salt
freezing-houses, the only difference being that circulating pipes are substituted for
the ice-and-salt receptacles. The pipes in the storage rooms are usunally larger, but
are not so numerous as in the freezing-room. They are arranged at the ceiling, and
sometimes about the upper sides also.

The freezing and storage rooms have well-insulated walls, ceiling, and ﬁoms
similar to the storage rooms using ice and salt as a freezing agency. The walls are
sometimes 16 or 18 inches thick, filled with sawdust or planer shavings; but usually
they are made up of successive layers of boards, paper, mineral wool, and air space.
In one of the most recently constructed freezing establishments, that of the Cincin-
nati Oyster and Fish Company, the walls are constructed as follows: Seven-eighth-
inch boards, insulating paper, §-inch boards, 2-inch air space, §-inch boards, two sheets
of insulating paper, -inch boards, 4 inches of mineral wool, §-inch boards, insulating
paper, and %-inch beaded boards. In the same establishment the ceiling is insulated
by %-inch boards nailed against the joists, two sheets of insulating paper, %-inch
boards, 2 inches of mineral wool, §-inch boards, insulating paper, and Z-inch boards.
On top of the ceiling and between the joists there are 3 inches of mineral wool, %-inch
boards, insulating paper, and Z-inch boards. The floor is insulated by nailing %
by 3-inch strips between the joists and close to the bottom, on top of which are Z-inch
boards, insulating paper, and g-inch boards, the whole being pitched throughout so
as to make it perfectly air-tight. Then come 2 inches of air space, F-inch boards,
insulating paper, §-inch boards, 4 inches of mineral wool, Z-ineh boards, insulating
paper, -inch boards, 3 inches of concrete, and 13 inches of cement. Resting on the
cement floor are § by 3-inch oak racks, to permit a free circulation of air under the
fish stored in the room.

In 1896 there was erected at Goble, Oregon, a freezing and cold-storage plant
differing from any other in the United States, in that cold air is used as the freezing
medinm, There are similar plants at Montreal and Quebec, and there are several
used in Great Britain and Australia for refrigerating beef and mutton.

The following is a description of the Goble establishment:

The building is 100 fect long by 52 feet wide, exclusive of the boiler and engine rooms, which are
under another roof adjacent to the main structure. The first floor is well insulated and divided into
8 storage compartments insulated from cach other, the dimensions of which are 40 feet in length, 10
feet in width, and 10 feet in height, the floor space within each being occupied by two parallel car
tracks with an alleyway between, The floors of these rooms consist of 16 inches of sawdust, 3 pieces
of 4-inch hard felt and 5 air spaces, floored over with 1-inch plank; and the walls have two thick-
nesses of folt and 4 air spaces. The remaining portion of the width of the building, 8 feet on the
inside, is occupied by a corridor, in which is a car track with suitable turntables leading to each
track in the storage rooms; and the remaining 9 feet net in the length of the building is taken up by
an elevator, stairway, and tool room.- On the fourth floor there is a tank, 22 feet long and 6 feet wide,
filled with brine cooled by ammonia circulation. In this tank there are 5 disks, 4 inches in diameter,
revolving on axles running across the tank. The air from the freezing and eold-storage rooms is
collected and forced over the revolving disks as the brine drops off, and is then returned by other
channels to the freezing and storage rooms,

‘When the fish, consisting principally of salmon, are received at the dock, they are washed, w1ped
dry, and placed on cars fitted up with 7 galvanized-iron shelves, 5 feet 4 luches long and 8 feet wide,
the capacity of each car approximating 1,000 pounds, and its cost, with the necessary shelves, about
$34. When the shelves are filled, the cars are wheeled into the corridor leading to the freezing rooms,
and then to the proper compartment, where, still remaining on the cars, they are frozen by the cold
air forced over and among them. Each room has capacity for 7 cars on each track, or 14 cars in all,
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with 7 tons of fish, giving an aggregate freezing capacity in the 8 rooms of 56 tons at one time. The
air introduced in these rooms lias a temperature of 5° to 10° I, and is changed every 2 or 3 minutes,
Freozing can be accomplished in 12 to 14 hours, but ordinarily from 14 to 24 hours are taken for the
operation to be completed, depending somewhat on the size of the fish. After the fish are frozen, the
cars are removed to an elevator and run up to the second floor, where the fish are glazed, being dipped
in water, and thus covered with a coating of ice about one-sixteenth of an inch thick. This glazing
is-effected by transferring the fish to racks and then dipping them in a tank 20 feet long by 4 feet
wide, partly filled with water at a temperature several degrees below freezing. The fish are then
‘usually wrapped in paper and neatly packed in paper-lined boxes, usually of 250 pounds capacity,
ready for shipment, and transferred to storage rooms on the third floor, ha.vmg a capacity for about

800 tons.

In addition to the machinery above described, there are two 80-horsepower boilers and two 60-
horsepower engines, with o fire pump capable of delivering 18,000 gallons of water per hour, an ice
plant with capacity of 20 tons a day, and an auxiliary one with capacity of 3 tons daily. The cost of
the plant is said to approximate $45,000. The machinery employees number 4, and usunally there are
20 men employed in handling the fish,

PROCESS OF FREEZING AND COLD STORAGE.

In freezing fish, as well as in preserving most food products, the superintendent
must give close attention to economy of the process as well as to the excellence of the
product, and the costliness of the best process sometimes prevents its use. To secure
the very best result, the stock to be frozen should be perfectly fresh and free from
bruises and blood marks. It improves the appearance, and therefore increases the
value, if the fish are graded according to size, but that is rarely done. All kinds of
fish keep and look best when frozen just as they come from the water, with heads on
and entrails in, and it isbetter that the fish be not eviscerated before freezing, except
in case of very large fish, such as sturgeon. But since the freezers receive the surplus
from the fresh-fish trade, many have been already split and dressed. Generally fish
that are frozen with heads oft and viscera removed are not strictly fresh; but this rule
has many exceptions.

‘Whether round or eviscerated, the fish are first washed by dumping them into a
wash box or trough containing fresh cold water, which is frequently renewed, and
stirring them about with an oar-shaped paddle or cloth swab to remove the slime,
blood, ete. Some freezers consider it inadvisable to wash flatfish, because of their
being too thin. From the wash box the fish are removed by hand and placed in the
pans, or, better, they are removed with a dip net and deposited in trays sitnated on a
pan-filling bench. The bench in use in most of the freezing-houses of this country
is 12 or 15 feet in length and about 2 feet wide, and at intervals of about 3 feet or so
there are square trays 3 or 4 inches deep, with lattice bottoms for drainage, in which
the fish are deposited from the wash tank. On either side of each fish-tray is room
for a fish-pan, at which stands an operative engaged in filling pans.

The pans are of various dimensions adapted to the size of the fish usually received.
In most houses they are about 26 or 28 inches long by 16 or 18 inches wide and
2 or 8 inches deep, with capacity for about 40 pounds of fish, the material used
being generally No, 24 Juniata galvanized iron, with the corners turned down, riveted
and soldered. In some houses much smaller pans are used, the smallest observed

- by the writer being 16 inches long by 8 inches wide. Geuerally at each corner in
the bottom of the pans there is a small round hole for drainage purposes, but some
pans are made water-tight. Kach kind has its advantages. In the tight pan the
water remaining on the fish from the washing-tank accumulates in the bottom and
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adds so much to the material to be frozen, but it also serves to hold the fish together .

"in the frozen block. In some freezing-houses using tight-bottom pans the weight of
the ice in the bottom of the frozen block amounts to more than 5 per cent of the total
weight. . This, of course, increases the weight of the frozen fish when they are sold.
An erroneous idea prevails, to some extent, that in using ice and salt for freezing, it is
necessary to use tight-bottomed pans to exclude the brine.

The fish are generally placed so as to make a neat and compact package entirely
filling the pan, so that the cover will come in contact with the upper surface of the
fish. It is desirable to have the backs of the fish at the sides of the pan and the
Leads at the ends, so as to protect the blocks in handling. It is also desirable, when
the size of the fish so admits and a cover is used, that the bellies be placed upward,
since that portion has greater tendency to decompose, and, as the cold passes down,
this arrangement results in freezing the upper portion of the block first, and also in
less compression of the soft portion of the fish by removing the weight therefrom.
This practice, however, is not by any means uniform. In case the fish have been
split and eviscerated it is advisable to place them slanting on the sides, but with
backs up, so as to permit the moisture to run from the stomach cavity, but that is
not the geuneral practice. Large fish are necessarily placed on their sides, the fish
being curved, if necessary, so as to lie in the pan best. Sowne freezers place herring
and other small fish on their sides two layers deep in the pans, while others place a
bottom layer of three transverse rows, the end rows with the heads to the edge of the
pan, and a top layer of .two transverse rows laid in the two depressions formed
between the bottom rows. In case of pike and some other dry fish a small quantity
of water is sprinkled over them, since they do not ordinarily retain sufficient mmsture
to hold together when frozen, as is the case with most other species.

Formerly all pans were provided with covers, ag described in Davis’s.letters patent,
and this is necessarily so at present, where ice and salt are used for freezing, the cover
being required to separate the freezing materials from the fish. These covers are
slightly larger than the pans, so as to slip on easily. The cover best adapted to a pan
26 inches by 14 inches by 2 inches is 263 inches by 144 inches by 14 inches, with the
sides slanting toward the base. Butin some houses, where circulating brine or ammo-
niais the freezing medium, the covers are being discarded, resulting in a more rapid
freezing of the fish, as the cold does not have to pass through the metallic cover. But
in that case the top of the block of fish does not present so smooth an appearance
as when the cover is used, for the latter presses the fish down somewhat and unites
them more closely, making a firmer package. Inorder to make a compact block those
houses not using covers usnally place the swmall fish bellies down. Only a few freezing
houses have discarded the use of the pan covers altogether, and in tlie more advanced
freezers covers are used when the fish can be placed so as to come in contact with
the cover, otherwise they are discarded. In many sharp freezers, including the one
shown in the illustration opposite page 374, the greater portion of the pans have
covers, while the others have none.

As soon as the pans are filled and the covers fitted on they are placed in the sharp
freezer. In houses where circulating ammonia or brine is used the sharp freezer con-
sists of a series of coils of small eirculating pipes, through whick the freezing medinm
passes, on which the pans of fish are placed, the whole being inclosed in a room of
suitable size provided with insulated walls and with doors. Where ice and salt are
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' nsed, as in most of the freezing-houses, the sharp freezer is usually a stall or bin, open
in front and sometimes on the sides, the front and sides being built up with loose
* boards as the bin is filled.
, The arrangement of the ice, salt, and fish-pans in the bin is as follows: The ice,
after being passed through a grinder, where it is crushed into small particles, is °
mixed with salt in the proportion of from 8 to 16 pounds of salt to 100 pounds of ice.
The mixing is conveniently done by scattering salt over each shovelful of ice as the
ice is shoveled from the grinder to the handbarrow.  Many varieties of salt are used,
most houses preferring a coarse mined salt because of its cheapness, Others use
finer salt because of its coming in close contact with the ice and resulting in a lower
degree of cold and the more rapid freezing of the fish, although the salt does not last .
so long. :

The amount of ice and salt required in freezing a given quantity of fish depends
principally on the fineness of the materials and the proportion in which they are used,
and to a less extent on the insulation of the freezing-bin, the amount of moisture in the
atmosphere, and the size of the pans and the manner in which the fish are placed
therein. The finer the ice and salt the quicker the freezing and the exhaustion of
their strength. A larger proportion of salt also results in guicker freezing. The most
economical quantities appear to be about 85 pounds of salt and 1,000 pounds of ice to
each 1,000 pounds of fish, although some freezers use much more salt and less ice.
Much larger quantities of ice and salt are required during warin weather, and also
more is necessary when the atmosphere is moist than when it is dry. Some of the ice
and salt generally remains unmelted and this may be used over again in connection with
fresh materials, additional salt being mixed with it, and as it is weaker than newiceit
should be used mainly at or near the bottom of the pile, the top of the pile taking care
of the bottom since the cold descends.

In making the freezing pile an even layer of ice and salt, about 3 or 4 inches deep,
is placed at the bottom, on which is laid a tier or layer of pans filled with fish, about
3 inches of ice space intervening between the pans and the sides of the bin. This is
followed successively by a layer of ice and salt about 2 or 3 inches deep and a layer of
pans, the surface of each layer of ice being made even and smooth by means of a
straight edge. Sideboards are placed as the height of the pile requires, and a wide
board laid on the pile furnishes a walk for the workmen in placing the freezing mixture
and the pans. Some freezers place the pans in double tiers between the layers of
ice and salt, and in this case the thickness of the layers of freezing material must be
increased. In some freezers a light sprinkling of salt is thrown on top of the pans
before the freezing mixture is applied. The pile is built up as high as it is con-
venient for handling the pans of fish and the ice and salt, which usually does not
exceed 6 feet. A double quantity of the freezing material is put on top, and the whole
should be covered with wood or canvass to exclude the air. The freezing is usually .
completed in about 15 or 18 hours, but the fish usually remain one day, when they are
ready to be placed in cold storage. On one ocecasion, at a freezing-house in Cleveland,
2,200 pans of herring, each pan containing about 19 pounds of fish, or a total of 41,800
pounds, were filled and placed in the freezing-bin in 14 hours, Twenty-seven men were
required, at a cost of 15 cents per hour each, making the total cost of labor $56.70, or

‘nearly 14 cents per 100 pounds. ‘

In the sharp freezer the fish, being moist, are frozen solidly to each other and to

the surfaces of the pans. To remove them from the pan the latter is usunally passed
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for a moment through cold water, which draws the -frost sufficiently from the iron to
allow the fish to be removed in a block withont breaking apart. In one or two freezing-
houses the thawing of the fish from the sides of the pan is omitted, the cover being .
loosened and the block of fish removed by hitting the pan at the ends and sides. In
several houses each pan of fish is dipped for a moment in cold water, when the top is
lifted off. . This is usually the case in ammonia freezing-houses when the fish are
removed from the pans in a cold room where running water would be objectionable,

In most of the houses use is made of a sprinkling trough or tank, 24 or 3 feet
wide and 8 or 10 feet long, with two parallel iron bearings on inclined scantling
6 or 8 inches apart on the inside, on which the pans may slide from one end of the
tank to the other. Resting on top and near each end of this trough is a sprinkling
box about 36 inches long, 18 inches wide, and 3 inches deep, which usually consists of
a box or a block of wood hollowed out from the under surface and with a sheet of metal
perforated with many small holes tacked on the bottom. At one end of the box
or block is a 1-inch auger-hole, into which the end of a hose may be entered, sending
a stream of water into the sprinkling box and through the perforated metal bottom,
falling into the trough and overflowing at the lower end.

Some houses substitute a 2-inch pipe with perforated under surface in place of
the metal bottom to the box,

The pans of frozen fish are successively placed in the trough under the first
sprinkling box, where the water falling through thaws the top sufficiently so that a
workman standing at the middle of the trough may remove the cover, and, turning the
pan over, he permits it to slide under the second sprinkling box, where the descending
stream of water thaws the bottom sufficiently for a workman at the end of the trough
to lift it from the block of fish, which remains intact and is removed from the
trough and placed on a truck or other conveyance for transfer to the storage room.
Three men are required at the trough, one to place the pans under the first sprinkling
bozx, the second to remove the top and turn the pan over and to pass it under the
second sprinkling box, and the third to reinove the bottom of the pan from the fish
and place the block of fish on the carrying truck. In order to avoid thawing the
surface of the fish, the water used must be cold and the pans are placed in the trough
rapidly, taking but a few moments for the removal of the blocks of fish at the other
end. Inremoving the fish from the pans 8 men are usually required—2 to remove the
pans from the sharp freezer and carry them to the sprinkler, 3 at the sprinkler, 1
passing the truck to storage room, 1 handling the blocks of fish in the storage room,
and 1 placing them in piles. To sprinkle, unpan, and store 40,000 pounds of frozen
fish requires such a force about 34 hours, and the cost of labor approximates $4.20.

‘In passing through the trough considerable moisture adheres to the fish, which is
frozen by the surplus cold, forming a coating of ice about &; inch thick, entirely sur-
rounding the irregular block of fish. The process of freezing dries the fish to some
extent, the loss in weight amounting to about 2 per cent, but the ice coating placed
on them adds about 4 per cent to the weight. Some freezing-houses, in order to make
the coating of ice thicker, pass the block of fish, on its removal from the sprinkling
trough, through a second trough nearly filled with ice-cold water, which has suspended
in it a long box with perforated bottom filled with crushed ice. The blocks of fish
pass through a channel in the trough underneath the ice-box, coming out at the other
end with a coating of ice 4}; inch or more in thickness. In houses where sprinkling
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boxes are not used the fish are dipped by hand in a tank of water after removal from
the pans. In some houses the frozen blocks of fish after removal from the pans are
dipped, then cross-piled in the cold-storage rooms, and on the following day, or even
the second day after, are again dipped in cold water in order to form a thicker coating.

After the blocks of fish are coated with ice they are passed to the cold-storage
room, where they are ranged in neat piles, the blocks being placed vertically in some
Liouses, but more frequently they are ranged horizontally in piles extending from the
floor nearly to the ceiling. Strips 2 or 3 inches thick are laid on the floor to keep the
fish slightly elevated and allow the cold air to circulate underneath.

Care must be exercised in piling the frozen blocks, lest the piles sag and tumble
down. When the room is lofty, to avoid heavy pressure on the lower blocks, a platform
or floor is arranged about one-half the height of the ceiling, on which the upper blocks
of fish rest. A better way of storing the fish is to pack them in boxes, 3 or 4 blocks
to the box, and place these in the storage room. While placing the fish in storage,
care must be taken to avoid raising the temperature of the room by the admission
of warm air, This is usually accomplished by keeping the door closed as much as
possible and in some cases by arranging u woolen flap over the entrance to prevent
the admission of a current of air, or by having in the door to the storage room an
opening just large enough to permit the passage of the packages of fish.

The quantity of ice and salt required in the. establishments which use those mate-
rials in the storage rooms is dependent on the outside temperature and the excel-
lence of the wall insulation and is independent of the amount of frozen fish in the
room, requiring no more freezing material to keep 50 tons of frozen fish at an even
temperature than to keep 2 tons in a room of equal size. With 16-inch or 18-inch
* walls well insulated, it requires the melting of about 40 pounds of ice per day for each
100 square feet of wall surface when the outside temperature is 60° I, to maintain a
temperature of 18° IV, inside, this calculation leaving the opening of doors and the
cooling of fresh material out of consideration. All caleunlations as to the quantity of
ice used in ice-and-salt freezing are based on the use of natural ice, for artificial ice
is rarely used in those freezers. Since artificial ice is usually colder than natural ice,
less would be required. The temperature in the storage room should be constant, and
about 160 or 18° I is considered the most economical. Above 20° the fish are likely to
turn yellow about the livers, a result generally attributed to the bursting of the “gall.”

The storage room should be free from moisture, since the latter offers a favorable
place for the settlement and development of micro-organisms of all kinds, which tend
to mold the fish. To reduce excessive moisture, a pan of unslaked lime, chloride of
caleium, or other hygroscopic agency, may be placed in the room, the material being
renewed as exhausted. If the storage rooms are very moist, they should be dried out .
before storing fish in them, this being readily accomplished by using a small gas,
coke, or-charcoal stove. The storage rooms using ammonia may be dried by passing
hot water through the pipes, which of course should, under no circumstances, be done
when there are fish in the rooms. In case of mold appearing on the fish it might be
well to try spraying them with a solution of formalin, which is a 40 per cent solution
of formaldehyde gas in water. The solution, containing 10 parts of formalin and 90
parts of water, should be sprayed over the fish at the first sign of mold.

All fish deteriorate to some extent in cold storage, depreciating both in flavor
and firmness. The amount of this decrease is dependent primarily on the condition
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of the fish before freezing and the care exercised in the process of freezing, and, sec-
ondarily, on the length of time they remain in cold storage. The loss in quality during
storage is due prineipally to evaporation, which begins as soon as the fish are placed
in storage and increases as the ice coating is sapped from the surface.

Evaporation proceeds at very low temperatures, though not so rapldly as at
higher ones; even at a temperature of 0° I, the evaporation during two or three months
is considerable. The heavier the ice coating the less the evaporation, but it is almost
impracticable to entirely prevent it, and under ordinary conditions it amounts to
about 5 per cent in weight in six months, but the loss in quality is greater than the
loss in weight.

The method generally adopted of restricting evaporation other than coating with
ice is to wrap the fish in waxed or parchment paper and place them in shipping
boxes whose length and width are slightly larger than the blocks and deep enough
to contain 4 or 5 blocks, or 120 to 150 pounds of fish, the inside of the box being lined
with wrapping paper.

A method of largely reducing evaporation was invented and patented in 1880 by
Mr. W. B. Davis, of Detroit, Mich., but it is scarcely sufficiently practical for general
use, especially with cheap grades of fish. It consists in freezing the fish as above
described, except that they are packed in fine pulverized ice in the pans before being
frozen, and when taken out of the pans the fish are found solidly imbedded and
incased in the block of pulverized ice.

Along the Great Lakes the most popular fish for cold storage are Whlteﬁsh lake
trout, lake herring, blue pike, sangers, sturgeon, perch, wall-eyed pike, grass pike, bldck
bass, catfish, and eels. In addition to these species the Great Lakes freezers receive
considerable bluefish and squeteague from the Atlantic. On the Atlantic coast
bluefish, halibut, squeteague, sturgeon, mackerel, flatfish, cod, haddock, Spanish
mackerel, striped bass, black bass, perch, eels, earp, and pompano, are frozen. Salmon,
sturgeon, and halibut are the principal species frozen on the Pacific coast.

Someé varieties of fish are so very delicate that it is not deemed profitable to freeze
them, especially shad, but even these are frozen in small quantities, Oysters and
clams should never be frozen, the best temperature for cold storage being 35° or 40° F.
When stored in good. condition they will keep about six weeks. As an experiment
they have been kept for ten weeks, but storage for that length of time is not advisable.
Caviar also should never be frozen, but held at about 40°, Scallops and frog legs,
however, are frozen hard in tin buckets and stored at a temperature of 16° to 18°F,
Sturgeon and other fish too large for the pans are frequently hung up in the storage
rooms by large meat hooks, and when frozen are dipped in cold water and stored in
piles. But when intended for shipment sturgeon are usually cut into pieces of suit-
able size for packing in the shipping boxes.

In some of the largest freezing houses on the Atlantic seaboard, Whlch freeze and
store fish as well as other food products, the fish to' be frozen are sunply hung up in
the sbarp freezer, the heads being forced on to the sharp ends of wire nails protruding
from cross lathes arranged -in series. After the fish are frozen they are removed and
piled in storage rooms, where the temperature is about 15° or 18° F. (See plate XII.)

‘Where the handling of fish is of minor importance compared with other food prod-
ucts, the fish are placed on slat-work shelves in either a special freezing room or in a
storage room where the temperature is kept below 20° (see plate xLI, lower half), or
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they are retained in bulk in baskets, boxes, or barrels in the same room; but theso
methods are not productive of results even approximating those in the Great Lakes
fish-freezers and should not be used where quantities of fish are handled. ‘

' The cost of cold storage and the deterioration in quality make it inadvisable to
carry frozen fish more than nine or ten months, but sometimes the exigencies of the
trade result in carrying them two and even three years. In the latter case they are
scarcely suitable for'the fresh-fish trade uuless the very best of care has been exer-
cised in the freezing and storage, and it is usually better to salt or smoke them.

The rate of charges in those houses which make a business of freezing and storage
for the general trade is usually from § cent to 1 cent for freezing and storage during
the first month, and about half of that rate for storage during each subsequent month,
dependent on the quantity of fish. However, the cost of running a first-class plant
at its full capacity is probably less than one- thlrd or even one-fourth of the minimum
above quoted, since it costs no more to run a storage room full of fish than one-fifth or

even one-tenth full. ‘

The refrigeration of fish on the Pacific coast, according to Mr. W. A. Wilcox, dates
practically from 1890, since when it has steadily increased, the aggregate shipments
from Oregon and Washington in 1895 being 236 refrigerator carloads, or 5,872,533
pounds of fresh fish. This consisted chiefly of salmon from Columbia River and Puget
Sound, with 1,161,715 pounds of dressed sturgeon and a small amount of halibut and
smelt. Mr. le(,ox, on pp. 587-589 of the Fish Commission Report for 1896, describes
the process of refrigeration and shipment as follows:

On the reception of the fish at the eold-storage plant they are washed, wiped dry, and then
placed on racks attached to trucks; these are run into the freezing rooms where, in a round or
undressed condition, the fish are solidly frozen. I'rom the freezing rooms the fish are taken to the
packing and storage rooms and packed in cases holding 250 pounds of fish'each. In packing, no ice
is used. Insome cases the fish are ‘‘glazed” with ice. This process consists in dipping the frozen
fish in tanks of water that are in a room with a temperature of 20° F, On removing the fish from
the water they are at once glazed or coated with ice, repeated dippings adding to the thickness of the
icy coat, Glazing is an extra precaution to keep the fish from the air. In some cases each fish is
wrapped in brown rag paper, in oiled paper, and in brown paper, as an additional protection from
the air. The fish having been frozen and packed, the cases are removed to cold-storage rooms and
held until needed for shipment, When placed in the refrigerator cars the latter are charged with ice
that, except from some unnsual delay, lasts the entire trip to the Atlantic coast.

During the past few years the experimental shipment of fresh frozen fish from America to Europe
has become of considerable importance, The pionecr shippers had much to learn and their shipments
were often under many disadvantages. Sometimes shipments arrived at their destination in prime
condition and again were only fair or poor. Frozen fish from America was a new article of food and
time was necessary to acquaint the people with them. The markets, as in this country, were often
fluctuating and shipments were sometimes sold at a loss. On the whole, results were satisfactory
enough to encourage and build up this new branch of the fisheries. The shipments of 1895 included
-~ 300 tons of steelhead trout and 200 tons of silver and chinook salmon. Until quite recently the stecl-
head was but little thought of, but with the increasing demand for fresh fish it has grown to be the
most popular of the several species shipped long distances. While not. having as much oil as some’
other species, it is a fine fish, and stands transportation much better than other fish of. the salmon
family. One case is on record in which steslheads frozen solid and shipped to England, after being
received and the frost removed, were placed on the market, and the fish had such a fresh look, as if
Just from the water, that the dealer was arrested for having on sale fresh fish illegally caught.

Hamburg is as yet the favorite point sbipped to, from which the fish are digtributed all over the
Continent, At New York the cases of frozen fish are transferred from the 1efn(remtor cars or cold-
storage rooms on shore to those on board of the steamer, the Haumburg steamers receiving and putting
in cold Htowge any nnmber of cases of fish offered. The dmtubutlons from Hamburg are made
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by packing cases of frozen fish into small truck cars holding from | to 2 tons each. The cars are
taken upon local steamers that radiate from Hamburg to many far and near ports. During 1895 ship-
ments from Hamburg brought from 30 to 60 pfennig, (or from 74 to 15 cents) net a pound, freight
excepted.

In connection with the present quite large shipments of fish to Europe, notice of a small shipment
from New England to Hamburg as far back as 1876 is of interest. During March of that year Mr.
J. L. Triffin, then engaged in the fish business at Eastport, Me., made an experimental shipment of
fresh frozen salmon that had been taken from the waters of New Brunswick, Mr. Griffin states:

¢The salmon having been frozen solid were packed in a box which was inclosed within a second
box with an air chamber of 14 inches between the boxes, These were placed inside of a third packing
case with a space of 1 inch between, this space being filled with sawdust. The fish arrived at Ham-
burg in good condition, but could not find any market as fresh frozen fish, such an article then being
unknown. The frost having bzen removed, the fish were smoked and met a ready sale.” :

This small shipment not meeting with success, the attempt to introduce fresh frozen salmon from
the Atlantic coast to Europe was for the time discontinued. After many years, with new methods
of freezing, packing, and shipping, it has been successfully and extensively renewed from the Pacific
coast.

For the purpose of economizing in freight charges on ice, the following method is
used for shipping frozen salmon and other fish from the Pacific to Atlantic coast
points: The frozen fish are first carefully packed in boxes and placed in refrigerator
cars previously reduced to a low temperature, the floor of which is covered with
several inches of cold sawdust., Between the boxes of fish and the sides, ends, and
top of the car is a space of several inches, which is also filled with cold sawdust
tightly packed. When filled, the car is at once closed, and no ice is placed in the
tanks, as it is found by extensive experience that fish so packed for shipment reach
their destination in perfect condition, even after a passage of two weeks or more,

Messrs. Seufert Bros, Co., of The Dalles, Oregon, state:

With frozen salmon, the fish are frozen solid as soon as caught, piled in cold storage like cord
wood in & woodhouse, until time gives a chance for packing, which is done at our leisure. Then they
are dipped in cold water and taken ont at once. This forms a very thin coat of ice on them. They
are then wrapped in oiled paper with an extra heavy paper wrapped over that, They are then put in
Doxes of 300 pounds net fish, lined with paper, and held in cold storage as long as one wishes. When
they are shipped in refrigerator cars we put 6 inches of sawdust on the floor of the cars. The bhoxes
are so made that we have about 2 or 3 inches space from the side of ears, which is filled with saw-
dust, and the top is filled over with 6 inches of sawdust. This sawdust must be fine and dry. ‘Then
we put 2 tons of ice in the car boxes with 2 sacks of salt, and the car is ready for a freight run across
the continent of from 11 to 14 days. On reaching New York the fish are put in cold storage. If they
go foreign, they go directly into the steamer’s cold rooms and are not opened until they reach their
destination. TFrozen salmon will keep perfectly for 10 months; after that they lose ground.

The process of refrigeration applied to sturgeon on the Columbia River when
shipped to eastern markets is as follows: '

The fish are first beheaded, eviscerated, and skinned. The backbone is then removed and the

fish cut into suitable sections for freezing. The sections are packed into galvanized-iron pans 24

inches long, 16 inches wide, and 5 inches deep. . The pans are then put into a freozer charged with ice

. and salt, and their contents frozen into solid blocks of fish weighing about 60 pounds to each pan.

The. process is precisely similar to that in vogue on the Great Lakes for freezing fish. When frozen,

the fish are removed from the pans and packed in boxes, four blocks to each box, and then loaded into

.refrigerator cars. The cars are charged with ice and salt to keep the temperalurc below the freezing

point. In winter the cars do not usually require to be recharged before they reach their destination,

‘but when the weather is warmer it is sometimes necessary to rocharge with ice and salt once or more
while in transit. (Report U. S. Fish Commission, 1888, pp. 226, 227.)

A process quite similar is applied to freezing sturgeon on the Delaware River,
the frozen fish being then stored for the fall and winter markets.
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FREEZING FISH IN EUROPE.

An account of the condition of the frozen-fish trade in Europe has recently been
received from Mr. Nicolas Borodine, of the department of agriculture.of the Russian
Government, of which the following is a partial translation:

In the regions of western Europe, not including Norway and Switzerland, the winters are so
mild that fish naturally frozen are not found on the market; hence a strong prejudice has arisen
among the Germans and French against fish in that condition. They express the opinion that frozen
fish lose their savory qualities, and they esteem them far less than the unfrozen. In consequence of -
this prejudice frozen fish have not hitherto found much sale in the European markets, although efforts
have been made in that direction. )

At the end of the eighties an attempt to procure fish in the frozen state throughout the entire
year was made at Marseilles. A company was organized there, under the name of the *Trident,”
which had a sailing vessel furnished with apparatus for freezing fish caught on the west coast of
Africa. The selection of Marseilles as a market was unfortunate; in the first place, becatse the men
.of the south, never having seen frozen fish and not eating them, utterly refused to buy them; and,in
the second place, the inhabitants were entirely unaccustomed to the kinds of fish which were imported.
Hence the company was soon compelled to wind up its business. The spread of reports of the worth-
lessness of frozen fish as food, of which the French were at that time convinced, contributed no little
to this failure. In their opinion tainted fish imported in warm weather were better than frozen fish.
Hostility was even aroused at first against fish brought in ice from Algiers to Marseilles. These, they
said, are not fresh fish, but preserved fish, and therefore it must not be sold in the market as fresh fish.
‘ Another attempt of a similar kind was made by the Norwegians in the Hamburg market in the
nineties. The North Cape Joint Stock Company built a special steamer, the North Cape, with cold- -
storage rooms (low temperature being obtained by means of machinery), which were filled with ‘“‘Gadus
wglifinus’’ (haddock). The steamer arrived at Hamburg with a full cargo. In the first year hardly
any customers were found for the frozen fish, and a part of the cargo was carried back. According
to the reports for 1892-93 (see mote by Mr. Heinemann in Pisciculture of the World, 1893, No. 12,
P. 395), this company built a large cold-storage warchouse at Vardd, in Norway, at a cost of 200,000
German marks [$47,600]. The fish are caught on the spot, are frozen, and placed in the cold-storage
warehouse in.a temperature of 5° Reaumur [184° F.]. The shipment on the steamer at that tempera-
ture is usually made in the autumn. A cold-storage warehouse for frozen fish, with a capacity of
21,000 poods,* was also built in Hamburg. A railroad goes to the warehouse, and the frozen fish are
shipped to any point in Germany by rail.

Tish are sent in a fresh state by rapid transit to Munich, Leipzig, and Vienna. To give an
idea of the demand, it is stated in the note already quoted that of 9,000 poods shipped to Hamburg
on the steamer Nortk Cape, November 14 (26), 1892, 5,200 poods were sold in the first week and the
remainder of the cargo in the following week. )

Judging by statements made in the German weekly, Deutsche Fischerei-Zeitung, the prejudice
against frozen fish is rapidly diminishing, owing in great measure to the fact that frozen fish are
sold much cheaper than fresh fish shipped in ice; and it may be asserted that the same thing will
oceur in this case as in the case of the frozen meat from South America and Australia, which is now
sold in large quuntities in the great commercial centers,

In Paris the cold-storage warehouse is under the Bourse, and is under the management of the
Compressed Air Company of Paris. The central station and the office of that company are 56 Rue
Etienne Marcel, from which point the compresged air is carried in pipes to many places in the city
as'a motive power. The employment of compressed air for freezing purposes is based upon its rapid
expansion, by which the surrounding atmosphere is rendered extremely cold. For the rarefaction of
the compressed air conveyed into the basement of the Bourse a special engine is employed, by which
the refrigerated air is carried into the compartments formed by the double wall of the refrigerating
rooms, The walls are lined on the inside with tin, painted a whitish color, and on the outside with
materials which are nonconductors of heat (layers of moss on wood). Every room is furnished with
& ventilator to carry off the damp air. There are 16 rooms, and cach of thom can be refrigerated
Separately, and to any temperature near zero or below zero.  They are arranged on both sides of the

*One pood equals 36.112 pounds.
F. C. B,, 180825
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main corridor. - They are rented at 2 franes per square meter of surface if the goods are to be
subjected to a temperature above zero, and 3 franes per square meter of surface if a temperature
below zero is wanted.

In London there are cold-storage warehouses at the Central Market, Whlch belong to a company
called “The Central Markets Cold Air Stores, Limited.” 7The immense cellars of the enormous London
meat market are used for these warehouses and have a capacity of 1,000 tons. The warehouses are

-used partly by the company itself, which does businesy in Australian frozen meat; and are partly
rented to butchers at £2 per ton for fonr days. Besides meat a large quantity of game isstored here,
including 100 tomns of poultry from Russia annunally. The whole underground market consists of a

. series of large rooms with thick insulated walls. A square wooden pipe, the sides of which are also
insulated, passes along the ceiling of all the rooms in the basement; und there are orifices in this

main pipe in every room through which cold air can be admitted. Here, too, the refrigerating
process is based upon the expansion of compressed air. At first the air is compressed by steam power.

It is then driven violently into a vacunm, where, as it expands, it.lowers the temperature. I'rom this
room the refrigerated air is conveyed into conducting pipes for general distribution. These engines
are built on the Bell & Coleman system and are constructed in England by the firm of Holsam & Co.,

Engineers, Derby. The temperature can be regunlated at will. For meat it ranges from 14° to 9° F.,

but never higher than 14°,

The.exportation of frozen meat from Australia has lately attained great dimensions. Forty
steamers, equipped with apparatus for the transportation of frozen fish, run to London.

. Freezing by machinery, for the storage of fish, was first employed in Russia at Astrakhan,. by Mr,
Supuk who first built an ice barge for freezing by means of air engines of the Lightfoot system.
This occurred in 1888, In this'new enterprise Mr. Supuk was subjected to great losses through his
failure to induce others to send their fish to his barge. Not obtaining any cooperation on the part of
" the fish-dealers of Astrakhan, and becoming convinced that he would have to procure fish for himself,
Mr. Supuk, in 1891, requested the aid of the Russian Fishery Association, which, however, could not
furnish him any material assistance, but whiclh, through its members and by artic]es in the press,
greatly contributed to the establishment of this new business. Recently Mr. Supuk’s business has
been considerably enlarged and is on a firm footing,

I borrow from Mr. A. K. Heinemann, who inspected Mr. Supuk’s ice barge at the time of its
construction, .some of the chief details concerning it. Its capacity is estimated at 10,000 poods.
It is intended to freeze and to transport in the frozen state not only large but small fish, It is fit for
going to sea and for ascending the Volga as far as Nijni-Novgorod. The cold-storage room occupies
nearly the whole length of the barge, and is formed by double walls with the space between them
filled with sawdust. The walls are at a little distance from the sides of the barge, and the ceiling of
the room does not reach the deck, so as to avoid heating. The engines stand, one in the bow, the
other in the stern of the barge. The cha.mber contains five sections, two of which serve for freezing
fish and tho middle ones for storing fish. In the former the temperature-is about 12° R., in the latter
it is kept at 2° to 3° R. The capacity of the two freezing chambers is 450 to 500 poods [16,200 to
18,000 pounds]. The largest fish is frozen through and through. in 24 to 36 hours., The cold air, in -
" its passage from the engines to the freezing chambers, is conveyed through a separate snow chamber,

in which the superfluous moisture of the air is condensed in the form of snow; from thers.the cold

- air is conveyed through wooden pipes to the freezing chambers and the cold-storage rooms. The

admission of the air is regulated by espagnolettes,

~ Having procured the capital needed for the whole operation of the purchase and sale of fish on
his own account, Mr, Supuk built at Astrakhan, on the bank of the Volga, a stone edifice for freezing
fish and for storing the frozen fish, and the barge is used exclusively for the transportation of the
frozen fish from Astrakhan to Tsaritsin. On the whole, the undertaking proved very profitable, and
Mr. Supuk is extending his business, making improvements, and proceeding to the construction of
a second barge, intended for the southern part of the Caspian Sea. The unew barge has a capacity
of 25,000 poods [450 tons] of fish. The freczing machine is placed in the middle of the barge. It is
furnished with electric light. :

Freezing by machinery is carried on on a still larger scale by the great fish firm of Vorobieff, at

Petrovsk, which has built large cold-storage warehouses, at a cost of 185,000 rubles [$71,865].
T A mixture, composed of ice and salt, is employed for freezing fish at Mariupol and Henichesk.

Judging by the printed reports, fish are frozen at Mariupol in tubs made for the purpose [4 by 24
by 2 arshines] with a capacity of 100 poods 3,611 pounds], in which the fish are kept for days in &
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mixture of ice and salt [10 per cent of the latter]. When frozen, they are taken out and shipped in
baskets Ly rapid transit to Kharkoff, Moscow, and other great centers.

At Genichesk the freezing of dolphins and sturgeon is carried on in an ordinary cellar constructed
on the seashore. In the spring and autumn the cellar is used for salting the fish, and in the summer
when the dolphin fishery is mostly carried on in the sea, the chests from which the fish are taken are
used to freeze the fish. This is done in the following manner: A layer of ice, 1 arshine * in depth, is laid
on the bottom of the chest; this is covered with salt; on this is placed a layer of fish which is covered
with a fresh layer of ice and salt of half an arshine, and so on to the top. The fish' remain in this
condition for 3 weeks, not longer, and are frozen, as in winter, in 24 hours after they are placed in the
chest, Ifit is necessary to keep the fish longer than 3 weeks they are taken out of the ice and placed
_ in boxes containing gratings in order that the cold may penetrate them and to prevent the fish from
becoming soft by not being sufficiently salted. If it is intended to take the fish out within a week,
the first layer of ice is made only one-half arshine deep and the others much less, The capacity is
- 7,000 poods of frozen fish, The whole shipment from Genichesk amounts to 20,000 poods every
summer. The frozen fish is shipped mostly to Kharkoff where it arrives in 24 hours, and may go as
far as Moscow. It is sent with great rapidity, in baskets containing 10 poods, with a mat over the top.

At the place of the catch the dolphins are sent direct in fresh condition to the freezing establish-
ment, where they are frozen. On islands at a distance from Genichesk, ice is stored on the spot and
the fish are frozen there by being buried in the ice, and are then shipped at night on sailing vessels
when the wind is favorable. '

The same method has been employed recently at Uralsk for freezing sturgeon, and the frozen
sturgeon of the spring catch are shipped to Busuluk and Orenburg. In order to show the fish-dealers
the construction of the cold-storage rooms of the American type, for the preservation of frozen fish, &
room of that kind was constructed at Uralsk after my plans. The whole operation of freezing the
fish and the construction of the room itself have been several times explained in this miniature ware-
house; and an opportunity of inspecting it is offered at any time to those wishing to do so.

‘ There is no doubt that freezing fish in the ordinary ice-house appears to.be the simplest
method, as it requires no special buildings and is done in the common cellar ice-house, part of the ice
in which serves for that purpose. The large fish, as I succeeded in ascertaining by personal observa-
tion, are frozen very thoroughly by this means and lose nothing of their external appearance. The
time during which the fish can be preserved by this metliod, however, is limited. The fish must be
taken out within a week or a week and a half‘; otherwise the brine acts upon the frozen fish, and it
becomes soft and dark. Besides, this method can only be applied where there is a large stock of ice
on hand, as is the case in vaults which are also used for other purposes. - ‘

In view of what has been said, we must conclude that for Kussia, in places where there are
fisheries, the most expedient mode of cold storage consists in & combination of the vanlt and the cold-
storage rooms of the American type for the preservation of frozen fish. By means of such combination,
in the first place, the space may be used for the ordinary purposes of the spring and antumn salting;
in the second place, the largest fish can be easily frozen by direct burial in the ice without any great
expense for labor; and in the third place, when the frozen fish are taken out of the ice, they can be .
stored for the longest period in the cold-storage rooms of the American type.

FREEZING HERRING FOR BAIT.

‘The demand for fresh herring as bait in the cod fisheries led, in 1890, to the build-
ing of a number of freezing houses along the New England coast, where shore herring
are frozen during the fall and kept for use during the winter and early spring. Most
of these wers of the direct anhydrous ammonia absorption system and were designed
by M. J. Paulson, of Gloucester. From 1890 to 1893 the following plants, with the
designated capacities, were constructed: Gloucester, 4,500 barrels; Rockland, 10,000
barrels; Boothbay Harbor, 4,000 barrels; Provincetown, 3,000 barrels; North Truro,
3,000 barrels. The Rockland freezer did not pay and was dismantled in 1894. The
walls of the storage chambers in these plants are thick and well insulated. About
the walls on the inside are ranged the ammonia pipes in nests of horizontal rows, the

~ *One arshine equals 28 inches.
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distance between the rows being 4 or 5 inches and between each pipe in the rows 3 or
4 inches. The herring are thrown on hand boards of lattice or small flake platforms,
which are placed on the various rows of pipes, and are frozen, the temperature during
the process. being sometimes 15° I, or lower. They are afterwards stored in heaps on
the floor between the nests of pipes and additional fish are placed on the lattice boards.

The plant at North Truro, Mass., is thus descrlbed by the engineer, Mr. E. R.
Ingraha,m

: Our building is of wood, 100 feet long, 40 feet wide, and 3% storles high., Our sharp ireemr is
on the third story; it is 70 feet long, 30 feet wide, 8 feet high, and contains 10,896 feet of 14-inclh pipe
arranged in four coils running the length of the building. The pipes are 12 inches from center to center.’
Upon these coils are placed wooden flakes, or shelves, 6 feet long and 4 feet wide. - Upon these flakes
the fish are placed to be frozen. The capacity of the machine is 125 barrelsin 24 hours.

As soon as the fish are frozen they are put down through scuttles into the storage rooms; which
are four in number and contain 8,400 cubic feet each. Here the fish are held at a temperature of 15¢
above zero. In our sharp freezer wo carry a temperature of from 15° to 15° Lelow. . We have two
machines of the absorption type-—direct expansion. The temperature of our condensing water is 52°.
We carry 140 pounds high pressure on the generator, 3 to 10 pounds on absorber, 40 pounds of steam
on generator, and 60 pounds of steam on boilers. We burn on an average one ton of coal every. 24
bours. The fish are all caught in weirs about one mile from the storage. They are brought in boats
to the shore, where they are dressed and washed clean; then they are hoisted to the top of the third
story, whence they go down through scuttles into the freezing room, where they are frozen solid.

There are also two ice-and-salt refrigerator plants on the New England coast, one
at Gloucester, Mass., with capacity for 3,000 barrels of herring, and the other ‘at
Boothbay Harbor, Me., for about 500 barrels. Some food-fish also have been frozen
in ‘these refrigerators, but they are used principally for preserving herring for bait.

In the full of 1898 the schooner J. K. Manning, 282 tons, and the barge T%illid, 425
tons, were fitted up at Gloucester with direct ammonia absorption freezers and sent to
Newfoundland for the purpose of freezing herring and squid for bait. The capacity
of .the former is 3,000 barrels and of the latter about 2,000 barrels. '

A very cheap and ingenious device, known as the Wallems freezer, is used for
freezing small quantities of herring for bait in Norway and in Newfoundland. The
cost is small, the only materials required being ice, salt, and a stout barrel. Within
the barrel four wooden flanges are fastened to the sides and running diagonally or at
an angle with the axis. The barrel is one-half filled with a mixture of crushed ice and
salt, in a proportion of about three parts of ice to one of salt. In caseof ice not being
obtainable, snow will suffice. The barrel is loosely filled with fresh herring and headed.
It is then placed on its side and rolled on its bilge one or two turns forward and then
backward one or two turns, the rolling being continued for about 15 minutes, at the end
of which time the herring are generally thoroughly frozen, when they are placed in dry
sawdust until used. The flanges inside the barrel are placed at an angle with the axis
80 as to aid in-mingling the fish with the ice and salt when the barrel is rotated.

The rate at which the barrel should be rotated is easily determined by experience,
and the salt and ice may be used over again as long as they last, but it is -usually
desirable to add some additional salt and ice. Torconvenience in handhng, the barrel
may be suspended from an axle and rotated by means of a crank, the fish, ice; and salt
being admitted and removed through a hinged-lid opening in the side of the barrel.
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PRESERVATION OF FISHERY PRODUCTS BY DRYING AND DRY-SALTING.

Next to heat, moisture is the greatest aid in the development of bacteria, and its
removal constitutes one of the most important processes of preservation, being applied
to a variety of foods, as fruits, cereals, and occasionally to the curing of meats, but its
most important application is to the curing of fish. The moisture may be removed in
several ways—by exposure to the air, by pressure, by combining with the fish certain
substances possessing a strong affinity for water, such as salt, by use of absorption
pads, ete.

Drying in the open air is the most ancient method of preserving fish, it being the
principal method in vogue among the Pheenicians, and up to the present time it has
been employed to a greater or less extent in nearly every fish-producing country,
either in its original form or with certain modifications tending to assist in removing
the moisture. .The use of salt performs a twofold function in curing fish, it acting as
an antiseptic as well as diminishing the amount of moisture. TFish can be cured
equally hard by resalting with dry salt several times at suitable intervals as by drying in
the open air. But the former is impracticable on the score of economy and the latter
is not generally employed exclusively, because of the unsuitable climatic conditions,
and in America it is most practicable to combine the two methods with the addition
of compression, the fish being first salted in butts and afterwards pressed and dried.

The original process of euring fish solely by drying in the sun is very little used
in this country, as there are few localities where the air is adapted to it. The Indians
of the Northwest dry a number of species, among which are halibut, salmon, cod,
eulachon, smelt, etc., and at a few other localities some minor species are dried, but
the business is inconsiderable and there is no general traffic in these products.

In Norway, Sweden, and Russia, and other eountries of northern Europe, where the
air is comparatively free from moisture, cod are yet-dried without the use of salt, but
- Norway is the only country that prepares large quantities in this manner. The fish
are beheaded, eviscerated, and cleaned with sea water and suspended in the air on
Stands about 8 feet high, where they remain for weeks, and even months, until they
are hard enough to withstand the strongest pressure of the tip of the thumb in the
thick of the flesh along the back without giving way, and it is necessary to soak them
in water for several hours before preparing them for the table. This is known as the.
Stockfish cure, and the annual produet in Norway exceeds 400,000 quintals, which is
marketed in Germany, Italy, Portugal, Spain, Brazil, and other countmes, especially
those located in the Tropics.

In the United States, the British North American Pr ovinces, France, Iceland, and
certain other countries the greater portion of the desiccation is performed by salt the
fish being first salted and then dried; but in each country the methods differ in some
Particulars, as in the quantity and quahty of salt used, the extent of the drying, the
length of pressing, etc., depending not so much on the caprice and fancy of the
individual curers as upon the market for which the fish are intended, regard being
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paid to the appearance and keeping qualities'of the product. In curing codfish for
the New England trade about 64 per cent of the moisture is removed—59 per cent by
the salting and 5 per cent by pressing and drying. 100 pounds of split cod contain
about 80 pounds of water; and, in the process of curing, 51 pounds are removed by
the action of the salt and 4} pounds by pressure and drying. Norwegian stockfish has
been freed from about 96 per cent of moisture by atmospherie drying alone,

The principal marine products to which this process is applied are cod, hake,
haddock, cusk, pollock, mullet, shrimp, channel bass, barracuda, bonito, and salmon,
but as its application to the cod and its related species is the most extensive and
valuable, the methods of treating those species will be first described.

DRIED CODFISH.

, In speaking of codfish generally the various species of Gadide common on the
- New England coast are usually referred to, the most important being the cod (Gadus
callarias), haddock (Melanogrammus wglifinus), pollock (Pollachius virens), hake (Mer-
lucius bilinearis), and cusk (Brosmius brosme). The proportion of these entering into
the dried-fish trade is-about as follows: Cod, 83 per cent; hake, 10 per cent; haddock,
3 per cent; pollock, 3 per cent, and cusk, 1 per cent.

The grea,ter portion of the dry-salted codfish in America is obtalned from the
bauk fisheries, especially from Grand Banks and vicinity. Many are also received
from Georges and other neighboring banks, representing the surplus from the fresh-fish
. trade.. Gloucester is the principal market for this article, while Portland, Province-

town, Boston, Boothbay Harbor, and other ports handle large quantities.

In large ports, especially Gloncester and Boston, most of the product is prepared as
boneless fish, but in the smaller places the fish are usually dried more thoroughly for
distant markets. During the eighteenth century and the early part of the present cen-
tury codfish were prepared largely for export, and consequently were made quite dry, so

a8 to keep for several months in warm, moist climates. At present, however, the great
bulk of the productis intended for domestic consumption and is not so thoroughly dried.

It was formerly customary for United States fishermen on the Grand Banks and in
the Gulf of St, Lawrence to land on the rocky shores of Newfoundiand and other British
Provinces to cure their fish. In that case the fish were split, salted, and kenched in
the vessel while on the banks, and on landing they were dried upon the rocky beaches.
After curing the fish many of the vessels carried them directly from the provinces to
Spanish and other ports, where they were sold and a return cargo of merchantable

-products was brought home. The privilege of landing to cure fish was considered
quite valuable and occasioned much international controversy. By the treaty of 1818
the fishermen of the United States were allowed to land and cure their fish within
certain prescribed limits, which were increased in extent by the Washington treaty
of 1871. But during recent years this privilege has been of no value, as the fishermen
have brought all their catch direetly home to be prepared by regular fish-curers.

The present process of curing cod, haddock, hake, cusk, and pollock, which is
essentially the same as that in vogue a century ago, except in the amount of drying,
is as follows, this description being especially applicable to the fishery on the Grand
Banks and to the preparation of fish for the domestic trade:

The dressing is begun as soon as the dories return to the vessel, or as soon as the
day’s work is over when fishing from the vessel’s deck or from shore boats. Unless
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this be done the cured fish are likely to have a dark color and the flesh be broken and
loose, especially near -the backbone. This is also noticeable in fish caught on trawl
lines when stormy weather prevents the overhauling of the trawls for two or three -
days. Care should also be taken not to bruise the fish any more than is necessary
and to protect them from the sun by means of tarpaulin or otherwise, if they are not to
be dressed for several hours. It would improve the appearance of the cured product if
the fish were bled as soon as practicable after removal from the water, but this is not -
a common practice in the New England fisheries, except in the vessel hand-line fishery,
when the tongues are cut out, which is more particularly for the purpose of keeping
count of each man’s catch. - The blood is subject to putrefactive action much more
" readily than the flesh, and if it remains in the pores it causes the color of the flesh to
turn dark. The additional trouble of bleeding the fish would be slight, it being done
by cutting the throat and the large vein near the neck bone.

A dressing gang on the usual Grand Banks vessel consists of a ‘“throater,” a ¢ gut-
ter,” and a “splitter.” The first named, taking the fish in his left hand by the head and
resting it on its back on the edge of the tub, makes a transverse cut across the throat
immediately behind the gills, with & strong, sharp pointed knife. Introducing the knife
at this opening, he cuts down the belly, laying open the abdominal cavity, and making
also one cut on each side downward he separates the head from the sides, Then by
" _pressure simultaneously upon. the head and the body, the neck resting on the edge of
the tub, he breaks off the head from the body at the first vertebra. The gutter, taking
the ﬁsh opens the abdominal cavily with his left hand and with his right hand tears .
loose and removes all the organs contained therein., The livers are thrown into a
separate receptacle, while the stomach and other organs are with the heads thrown
into the sea or into the gurry pen on the deck, whence they are discharged into the
sea on changing the berth of the vessel.

The fish then passes to the splitter, who is provided with a kmfe rounded at the
end and with the blade slightly curved flatwise. With the back of each fish braced
against a cleat or batten nailed on the splitting board, he makes a long incision down
- the ventral surface, continning the opening made by the throater, and also makes
a straight, clean cut along the left edge of the backbone to the tail, inserting the knife
no deeper than is necessary for cutting out the backbone.  With a horizontal stroke he
cuts throngh the backbone about two-fifths of the distance from the tail and loosens
it so that he can catch the end in his fingers. Grasping this with- his left hand he
cuts under it toward the head of the fish and separates the upper three-fifths of the
backbone from the body, the lower two-fifths remaining in the fish. In this operation
the knife should be pressed close to the backbone, so that no flesh adheres thereto,
otherwise the fish will be thin through the back. In dressing pollock nearly all of the
backbone is removed because of the large quantity of blood along the bone. The
PFrench curers leave more of the backbone in the fish than is customary in America
and elsewhere, and to remove the blood in the remaining portion they use a small iron -
spoon. The cut through the backbone should be horizontal toward the head, passing
through two or three vertebra, and it should not be déep enough to damage the muscles
lying along the backbone and thus weakening the lower part of the fish.

After removing the sounds or air bladders the backbones are discarded. Sounds
sometimes sell at such a low price that it does not warrant saving them and they are
discarded with the backbones. ~ A slight incision should be made along the remaining
part of the backbone to permit the escape of any blood that may remain.
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*.The fish are then washed in -tubs of sea water or by sousing water over them,
especial care being taken to clean the neck, the remaining portion of the baékbone,
and the.vicinity of the dorsal fins, and to-remove the dark membrane that adheres to
the napes. Even if the fish are dresse:l on shore, 8ea water is preferred for washing
them, as fresh water has a tendency to-make them slimy. In washing them in tubs
the water should be changed frequently to prevent its becoming foul.

After the splitting and washing, with the subsequent draining, comes the salting,
which is accomplished in two ways, forming the kench cure and the pickle cure. - In
the former the fish are placed with dry salt in regular piles or kenches, and the pickle
which forms is allowed. to run off, leaving the fish dry, and in the pickle cure the fish
are salted in butts or barrels which retain the brine. ' The kench cure makes adrier
product and one suitable for export to hot climates, but is rarely used in the United
States except in combination with the pickle cure. Generally in this. country the fish
are salted in kenches on board vessel and in butts on shore.

In the Grand Banks fiSheries, the fish, after draining, are passed to the salter in
the hold of the vessel.. Grasping each fish by the tail, he throws it upon the kench
or pile, flesh side or face up, and with a small scoop sprinkles over it a quantity of salt.
The kenches are built up in regular order, the fish being laid head to tail, spread out
ﬂat with the back or skin down.

Salting - requlres considerable skill, the fish: spoﬂm«r from -insufficient salt and
deteriorating in flavor from an excess.. As a rule, the less amount of salt required
for preserving the fish the better, but the salt should not be used sparingly. Some
fishermen, in order to make their fish weigh heavy, put on too little salt and at times
lose the fish as a result. Thin fish require much less salt than thick ones, and less salt
is necessary in cold weather than in warm. Also those fish which are to remain a long
time before being used require more than those to be marketed quickly. Experience
is the only guide, but as a rule an even layer of salt tharoughly covering the fish and
leaving no vacant places or finger marks is sufficient. Coarse salt is preferred to fine,
especially for fish that are not to be marketed for a considerable length of time, as it
does not go to brine so quickly. Formerly Cadiz salt, by which name all the Spanish
salts are called in this country, was used, but during recent years Trapani salt has
been employed almost exclusively, the use of the former being abandoned on account
of its abundance of lime, which settles on the fish, and also its greater tendency to
impart to the fish a reddish color, attributed to some vegetable matter contained jn
the salt, which develops rapidly during warm, moist weather. On an average, 1
bushel of Trapani salt is used to each hundredweight of fish in the Georges fishery,
while the Grand Banks fishery usually requires 1§ bushels to the bundredweight of
fish. Vessels engaged in the latter fishery usually carry about 200 hogsheads of salt
in ‘pens or compartments, each pen holding 15 or 20 hogsheads, and as the pens are
emptied of salt they are used for storing the fish. The Georges Banks vessels, bemg
absent a much sherter length of time, do not carry so much salt.

The fish remain in kenches until the vessel arrives in port. care being taken that
no water reaches them, If the vessel is absent three or four months those fish caught
during the first month or so are generally rekenched and additional salt sprinkled
among them if it appears necessary. As the pickle accumulates and is driven out
from, the fish in the middle and lower parts of the keliches by the pressure of those
above, the vessel must be pumped out frequently. Some fisherman claim that they

’
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can determine from the quality of the pickle pimiped out whether the fish are keeping
in good condition. If the pickle shows signs of being tainted, the fish must at once
be overhauled and repacked.

As soon as the cod are landed on the dock they are culled, the principal grades
being (1) large cod, which includes all over 22 inches in length salted; (2) medium or
small cod, between 16 and 22 inches in length; and (3) snappers, which comprise
the lowest grade. If the trip is from other grounds than the Grand Banks, the “scale
fish” are separated from the cod; these comprise hake, haddock, pollock, and cusk.
Of the cusk, two grades have been made during recent years, namely: (1) large, cover-
ing all over 19 inches in length salted ; and (2) snappers, comprising all under 19 inches
in length. Each grade is Weighed separately and the fish are washed with clean salt
water in tubs, vats, or old dories. If the fish have been kenched for two months or
more they are sometimes rubbed with bristle or palinetto brushes to remove surplus or
incrusted salt, ete.

They are néxt placed in large butts, usually old molasses or sugar hogsheads,
each having capacity for about 900 to 1,000 pounds of fish.. From 2 to 4 bushels of
Trapani salt is sprinkled among the fish in each butt, this quantity depending on the
degree and length of salting on the vessel. In the case of Grand Banks cod about 2}
bushels of salt are placed in each butt, whereas for Georges cod, which usually are not
so heavily salted in the vessels, about 3§ bushels are required. With the exception
of the bottom layer the fish are generally placed with the skin side up, but this is not
the universal custom, some curers placing all the fish flesh up except the last two or
three layers. Fish in butts take the salt better if placed face or flesh side up, and
in case they have been only lightly salted it is best to place them face up; but if they
have been thoroughly salted on board the vessel it seems immaterial whether they
be placed face up or back up in the butts. The bottom layer is placed back down, to
protect the fish from the bottom of the butt, and the top layers have the backs up as
protection against dirt, dust, ete. On top of the pile is placed about half a bushel of

" . salt, to strengthen the weak pickle which floats up to the surface. In case the fish

have been but slightly salted on board the vessel, some curers hang over each butt a
basket containing about a bushel of salt, through which water is allowed to percolate
and, thus charged with brine, to flow into the butt, the salt in the basket being renewed
as it melts away. The fish remain in the butts under shelter until orders are received,
which may be a year or more, in that case more salt being added from time to time;
but the sooner they are used after the first few weeks the better, otherwise they have
a tendency to turn yellow, or in case of pollock they turn dark.
, When orders -are to be filled the fish are removed from the butts and placed
flesh side down, except the first two layers, in kenches about 3 feet high, for the
purpose of pressing out some of the water and giving the fish a smooth surface, this
being known as “water-horsing.” The following day they are againrepiled in a similar
manner, but with those fishin the upper half of the first pile placed in the lower half
of the second. The water-horse should be made a little higher in the middle than on
the sides, in order to facilitate the running of the moisture from the fish, and it
should be put on racks about 3 inches high, to protect the fish from the moisture, dirt,
ete., on the floor. In order to avoid water-horsing a second time, many of the curers
place weights on top of the first water-horse, this being most easily accomplished: by
placing boards on the pile of fish and rolling empty hogsheads on top; but this is not
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a desirable substitution for repiling, since the lower layers are thereby compressed
more than the upper ones. All handling of fish from the vessel’s hold to beginning
the water-horse is generally done with pews or long- handled forks with one or two
prongs to each handle. ‘

From the water-horse the fish go to the ﬂakes, whlch are of two kmds, statlonary
and canting, the former being the more common. They are about 2} feet high, 8
feet wide, and of convenient length, with passageways wide enough for handbarrows
between the stands. The horizontal top, resting upon ordinary wooden horses 8 feet
" long and about 2 feet high, is in three parts: (1) The long joists 2 by 34 inches and 12
or 14 feet long; (2) the cross joists about 1§ by 2-inches and 8 feet long; (3)the 1-inch
triangular strips, upon which rest the fish. " Three- of the long joists run lengthwise
of each stand, and to these are nailed the cross joists, about 12 inches apart, and to the
cross joists are mailed the triangular strips, 3 or-4 inches apart.. -At each end and
transversely at suitable intervals over the flakes are placed frames about 15 inches
_ above the flakes, upon which cotton awnings may be stretched when the sun is hot.
The canting frames ditfer from the above in that they are fixed only at the middle and
to a horizontal axis, so that they can be turned at an angle with the horizon, in order
to expose only the edge of the fish to the sun and to get the benefit of even a slight
breeze. With these flakes cotton awnings are dispensed with, but very few of them
are now used in this country, and they are practical only in yards running north and
south. At Gloucester many of the flakes are on platforms built over shallow water.
In Portland, Me., the roofs of the fish-houses are used as resting-places for the flakes,
and at Rockport, Mass., the flakes are built on tall posts overhanging the sloping
rocks, thus allowing the air to freely circulate beneath the fish. ‘The old style of
brush flake is not used at present on the New England coast, nor are codfish dried on
the beaches in the United States, as is common in Nova Scotia and Newfoundland.
About thirty years ago a form of flake was introduced having screens or slatted
frames, like those of window shutters, arranged to protect the fish from the weather
or to sereen them from the rays of the sun, as clrcumstances may 1equ1re, but 1ts use
'was never extensive.

In carrying the fish from the butts to the flakes they are placed on wheelbarrows
or on handbarrows, the latter being usually made of oak and consisting of two sticks
about 6 feet long, with 5 crossbars, each 21 inches long, 24 inches wide, and 13 inches
thick. TFor carting the fish from wharf to wharf a low pldtform 4-wheeled: truck called
a jigger, is'in common use.

The principal troubles in connection with curing fish are flies, sunburning, and‘
softening. Flies are avoided by keeping the vicinity of the flakes clean and airy and -
free from all putrefying refuse. During some years the flies are so numerous that it is
necessary to protect the slack-salted fish ‘by sprinkling lime or salt about the flakes
and yard to destroy the maggots. Sunburmng is prevented by protecting the fish from
the excessive action of the sun, and softening may result from a stinted use of salt on
board the vessel, or from wet, cloudy weather during the process of curing. Cod and
haddock burn quite readily 'uuless properly protected, but there is little danger with
hake and cusk, even on hot sunny days. 'Because of climatic conditions it is frequently
quite difficult to cure codfish during July and August on the New England coast, the
air being moist and the sun o hot‘as to sunburn the fish very quickly; but in ()ctober
and November little trouble is expemenced from this ‘source. On the New England



PLATE XVII.

(To face page 394.)

Bull, u, S.F.C. 1898




PRESERVATION OF FISHERY PRODUCTS FOR FOOD. 395

coast the direction of the wind has considerable infiuence on the drying. Winds from
the northwest or southeast are usually dry and good for euring fish, but under the
influence of southwest winds the fish are liable to burn, and when northeast winds
prevail it is extremely difficult to dry the fish.

Much difference exists in the extent to which the fish are dried. Some are dried
for ‘only a few hours and others for a week or more, depending on the market for
which they are intended. Some markets desire fish from which 50 per cent of moisture
has been eliminated; others 60 per cent, and others 70 per cent, and since a larger
per cent of moisture removed represents a greater increase in labor and decrease in
-weight of produect, a curer endeavors to avoid drying them any more than necessary.
Those to be used in preparing boneless fish are dried very slightly, 8 or 10 hours of
good sunning being sufficient, while the export fish must be dried for a week or 10
days. Every evening the fish are placed, flesh side down, on the flakes, in small heaps
of 15 or 20, and a cover of wood, known as the flake box, is placed over each heap to
prevent injury from dampuess or rain. This cover consists of a rectangular box with
a peaked roof and is generally about 38 inches long, 22 inches wide, and 14 inches
high, the whole being made of three-fourths-inch rough boards. When the air is moist,
the fish are not spread out, but if the weather renders it necessary to keep the fish
piled up for several days, they are occasionally rearranged. , _

. When preparing fish for export, after they have been on the flakes two or three
days they are placed in kenches under cover to ‘“sweat,” where they remain for two
or three days, when they are again spread on the flakes for a day or two, In some
instances the fish are then dry enough for shipping, but usually it is necessary to
sweat them once more and again dry them for a day or so. The export fish are
usually dried sufficiently hard to withstand the pressure of the thumb in the thick
part of the flesh without retaining the impression. During moist weather these fish
are likely to sweat and become soft; it is then necessary to “throw them,” scattering
them over the flakes for a day or so.

Most of the export fish are what are known technically as “kench-cured.” This

- differs from the above only in that the salted fish on removal from the vessel’s hold
are not placed in butts,butin kenches, skin down, in the warehouse, whence they are
removed as required, washed to remove slime, undissolved salt, ete., and dried on the
flakes for three or four days in the manner last described. They are next repiled and ’
sweated for two or three days, when they are dried again for a day or two, repiled
and sweated for two or three days, and again dried for a day or two, when they
are ready for shipment. These fish are slack-salted, but well dried, whereas fish for
the domestic trade are generally heavily salted, but only slightly dried. Hake and
haddock are rarely kench-cured, but the latter are not often exported from the United
States, although there is a steadily increasing exportation of them from Nova Scotia
to southern Brazil and to Cuba, ,

In case the fish are fresh when received at.the curing-houses, they are at once
beheaded, eviscerated, split, and washed in the manner described for vessels fishing
on the Grand Banks., They are immediately placed in butts, with the flesh side up and
with about 7 bushels of salt to 1,000 pounds of fish scattered among them. The fish
are piled in each butt until they extend a foot or two above the surface. On the
second or third day, after they have settled somewhat, a half bushel of salt is placed
on top. No pickle is added, as in case of Grand Banks fish, since the green fish will
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make their own pickle. The fish remain in these butts at least fifteen or twenty days,
and as much longer as desirable, when they are removed, water-horsed, and dried on
the flakes, as already described. This is the true ¢pickle-cured” fish, the treatment
of the Grand Banks fish combining both the “kench cure” and the ¢ pickle cure.”

" Pollock which have been salted only a few days on the vessel are sometimes

placed in' the butts and weak pickle is allowed to percolate through a basket of
salt over them for five to seven hours. - Or, if fresh, they are split, washed and
kenched, skin down, with 1 or 2 bushels of salt to the 1,000 pounds of fish, and on
the following.morning they are placed in butts, back up, each butt being filled with
weak brine, which leaks through a basket suspended over it. On removal from the
butts the fish are water-horsed over night and exposed on the flakes, back or skin
side up, for three or four days. By exposing them with the face down the danger of
sunburning is removed and flies are less apt to injure them. Pollock cured in this
manner are always shipped whole for domestic trade and will keep for only a few
weeks. ;
In the vicinity of Jonesport, Me., a cure somewhat similar to the stockfish is
applied to haddock, except that the fish are first lightly corned. The method is
simple; the heads and viscera are removed, the bellies cut off, and the fish lightly
corned for a few hours. They are then tied together by the tails and suspended over
a pole or fence to dry, becoming quite hard and solid within a week or two. Small fish
are used, the average weight when dried being from 1 to 2 pounds, and the product,
which is very palatable, is entirely for local use. - About 4,000 pounds of haddock are
annually prepared in this manner at Jonesport, yielding 1,300 pounds of % clubbed
haddock,” worth $125.

Dunﬁsh is prepared in such a manner that the resultmg article has a dun or
brownish color. It is of superior quality and is designed especially for use on the
table uncooked. The manner of curing is somewhat lengthy, and it requires much
more care than curers ordinarily are willing to give to the preparation of fish for
market. The fish are usually caught in the winter or spring, and immediately after
being landed are split and slack- salted, and then laid in piles for two or three months
in a dark storeroom, covered for the greater part of the time with salt hay or eel-
grass and pressed with weights. At the end of that time they are -dried for a few
days in the open air and are again cowmpactly piled in a dark room in the same
manner as before, for two or three months, when they are dried -for two or three days
and are ready for market. 'The process of preparing dunfish made the Isle of Shoals
quite noted a century ago, but has fallen into.disuse, though some is prepared there
each year. o

Drake, in Nooks and Corners of New Enwland says:

The * dun” or winter fish, formerly cured here, were larger and thicker than the snmmer fish.
Great pains were taken in drying them, the fishermen often covering the ‘‘fagots” with bedquilts
to keep them clean. Being cured in cold weather, they required but little salt, and were almost
transparent when held up to the light. These fish sometimes weighed 100 pounds or more. The
dunfish were of great esteem in Spain and in the Mediterranean ports, bringing the highest prices
during Lent. They found their way to Madrid, where many a platter, smoking hot, has doubtless
graced the table of the Escurial. - In 1745 a quintal would sell for a guinea. :

The foregoing are the principal features in the curing of codfish on the New
England coast. The amount of salt required, the time for exposing the fish, the
length of the exposure, and so forth, are points which demand practical knowledge
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obtainable only through long experience. The process of curing hake, haddock, cusk,
and pollock, except as above noted, differs in no particular from that applied to cod.
They are dressed and split in exactly the same manner and require about the same
amount of salting and similar treatment in every particular. Hake are not so likely
to sunburn as cod and need not be protected from the sun. Polloek turn somewhat
dark, and for that reason are not popular, but among connoisseurs are highly esteemed
especxa]ly when slack-salted.

The loss in weight in dressing and curing cod and other ground fish for the
domestic market ranges from 50 to 65 per cent, according to the.species, the season of
the year, and the extent of the salting and drying. The loss is greatest in case of
haddock and cod and least in curing cusk and hake.. Generally, large fish decrease
more than small ones and large Shore decrease more than large Georges. From a
number of records made during different seasons, the following summary is obtained,
showing the average quantity of each kind of fish required to make a gross quintal
(114 pounds) of dried fish suited for the New England markets:

Pounds required to make a quintal
cur,

Species
From the | From the

Round. | “yyife. butt.

06 183
193 181
184 130
180 131
178 132

Fresh split cod ready for curing contains about 80 per cent of water and 13} per
cent of salt. A large percentage of this water is withdrawn by salting, some by drying,
" and a much smaller quantity by compression, the latter process also removing a small
quantity of the salt in the form of pickle. The resulting product, when prepared for
the domestic trade, contains about 51 per cent of water and 194 per cent of salt. The
stockfish of Norway contains about 17 per cent ot water and 1§ per cent of salt. 100
pounds of cod, as they come from the water, will weigh about 66.9 pounds, dressed
ready for salting, of which about 53 pounds represent water and 1 pound represents
the weight of salt. The process of curing for domestic trade adds about 6.2 pounds of
salt and removes about 34.1 pounds of water, of which 31.1 pounds are removed by
the salting and 3 pounds by the pressing and drying. This results in 38.8 pounds of
dry-salted fish, of which 18.9 pounds represents water and 7.2 pounds salt. By con-
tinuing the drying process and removing more water the keeping qualities of the fish
are improved, but since it decreases the quality of the flavor as well as the weight of
the fish, and adds to the cost of curing, it is not desirable, unless the fish are to be
shipped to a warm climate and held there for a long time. To make a quintal of
domestic-cured codfish requires 193 pounds of split fish or 288 pounds of round fish,
whereas to make an equal quantity of’ fish suitable for export to Braxil requires about
350 pounds split, and for 114 pounds of Norway stockfish about 474 pounds of split
fish or 708 pounds of round fish are required.

The cost of the labor, salt, ete., varies in accordance with the fish being handled,
the condition of the weather, the amount of drying required, the facilities for hand-
ling the fish, ete., but generally runs from 38 to 50 cents per quintal, of which 15.to
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18 cents represents the cost of the salt. It usually costs more to cure fish in July and
August than in October, because of the greater difficulty in drying and consequently
‘the increase in number of times that the fish have to be handled. An examination of
a number of itemized accounts shows the average cost of handling cod from the round
to the cured product to be 43 cents per quintal; haddock, 46 cents; hake, 40 cents;
pollock, 43 cents; cusk, 43 cents. If the fish have been salted on the vessel the cost
of handling ashore will be reduced by the labor required for dressing, splitting, and
salting, and by the decrease in amount of salt used, and ranges between 28 and 38
cents per quintal. When green split cod costs 1§ cents per pound, a quantity suffi-
cient to make a quintal gross (114 pounds) would cost $3.84, and the cost of handling
averaging 43 cents per quintal, it is necessary to sell the cured product at $4.27 per
quintal gross to clear expenses. This cost of labor is so small, compared with the
original cost of the fish, that it pays to take the utmost care in the process of curing.
The principal grades of dry fish are Georges cod, Shore cod, Grand Banks cod,
hake, cusk, haddock, and pollock. Each grade of cod is further divided into large,
medium, a,nd small. Georges cod are generally the largest and choicest received, and
are taken on Georges Bank, South Channel, Browns Bank, and adjacent ﬁshing-
grounds. These fish are usually heavily salted and dried only a day or so. The
Grand Banks cod or “ Bank cod ” are taken on Grand and Western banks and Ban-
quereau and are usually dried longer than the Georges or Shorg cod. During recent
years cusk have been divided into two grades, lurge and small, the former comprising
. all over 19 inches in length as received from the vessel. The priees of codfish vary
.according to the conditions in which they are sold, and probably the best guide to the
comparative values of the different species may be obtained from an examination ot
the prices received as they are landed from the vessels. '
The following shows the prices per quintal of the principal grades of salt fish on
the Boston and Gloucester markets in January, April, July, and October, 1898:

Designation. January. April, July. October.

Greorges cod,large ..........oc....l.t $06. 25 $5 5010$5.75 | $5.50 $5. 76 to $6. 00
Georges cod, medium ................ 4.00 00 8.75 3.50to 3.76
Shore cod, lar ©.eernnnnns .. 5. 00 to $5. 25 5 00to 5.25 4. 50 4. 50

Shore cod medium....... el 8,50 8. 50 3.00 8.00t0 8.25
Bank cod, 18TZO «evmrmnnns . 4.00to 4.25 4.00 to 4.25 4,00t0$4.256 | 4.00to 4.25
Bank cod, me imu . .4 8.50 3. 50 3.25to 8.50 | 3.50to 3.76
Hake ...... - 2.26t0 2.37y 2.25t0 2.50 2.00to 2.25 | 1.75t0 2.00
Haddock... . 2. 60 2.00t0 2.25 2.00t0 2.25 | 2.00to 2.25
Cusk..... . 8.60 3.50 3.26t0 3.50 | 3.50to B.02%
Pollock .oovuiiineerveienianearnannan 2.75to 3.00 2.7 2.76t0 3.00 | 2.50t0 8.00

For the local market or nearby trade the whole fish are packed in rough bundles
of one quintal, or 112 pounds, each, and tied with cords, or in wooden boxes holding
from 100 to 450 pounds each. The 450-pound boxes are 46 inches long, 22 inches
wide, and 16 inches deep, inside measurement. At Gloucester, Boston, Vinal Haven,
and Portland large quantities are prepared as boneless cod (see pp. 400-405). In
packing for export trade the fish are placed principally in drums made of birch
stdves, with ends of pine and 8 hoops on each drum, and with capacity for 1,24,
or 8 quintals, tightly compressed.

The curing of codfish on the Pacific coast of the United States began in 1864 and
has been continued with more or less success up to the present time, the annual yield
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now amounting to over 5,000,000 pounds, at an average value of about 33 cents per
pound, most of the catch being made by vessels sailing from San Francisco and oper-
ating in Bering Sea or at fishing stations on the islands bordering that sea.. The
methiods pursued in the curing are not dissimilar to those in vogue on the New England
coast. A small percentage are marketed hard-dried with the skin on and the bones left
in, being tied up in bundles of 75 to 100 pounds; but inost of them are prepared as
boneless fish after their receipt at*San Francisco. The product is marketed through-
out the Pacific coast and exported to Australia, the Hawaiian Islands, and the Orient.
According to Mr. Wilcox, Pacific coast boneless codfish “has been.most favorably
. received in Australia, where it has nearly driven the hard-cured stockfish of northern
Europe from the market. Large quantities of dried codfish from New England are
shipped to the Pacific coa.st; especially to San Lranclsco

RLDDENING OF SALTED CODFISH.

Considerable trouble and loss have resulted to the dried vodfish trade from the
tendency of the prepared fish to turn red some time after it has been dried. It is
especially noticeable with fish that have remained in the’ hold of the vessel for a long
time, and occurs but to a limited extent with fish brought in on ice and then cured.
It is attributed to various causes, among which are the removal of the gluten by
pressure and the oil becoming partly ranecid through age, but the most generally
accepted theory is that it is due to vegetable organisms in the salt, eSpecmlly in that
_ produced by the evaporation of sea water by solar heat.

At the instance of the United States Fish Commission, in 1878, Prof. W. G. Farlow,
of Harvard University, made an investigation of the cause of this color and the means
of remedying it. He attributed the trouble to a minute plant (Clathroeystis roseo-
persicina), consisting of minute cells filled with red coloring matter. This plant was

“found on the floors and walls of the packing houses, and also in the holds of some of the
vessels. 1t exists to a considerable extent in Cadlz salt, but not in Trapani salt, and
when the latter is used the discoloration is not so likely to result. Consequently
Trapani salt has almost entirely superseded the use of Cadiz salt in curing codfish.
But even when Trapani salt is used the fish is likely to turn red,-and in order to
destroy the organisms the buildings are usually whitewashed inside as well as outside
at least once a year. To overcome this difficulty it has been recommended that
boracic acid be added tothe pickle in the proportion of not less than 3 per eent of the
water used. ' , ‘ "

With the view to counteract this reddish tendency in cured fish, a method was
patented * in 1883 by R. S. Jennings, of Baltimore, Md., by which the salted fish is
subjected to the action of superheated steam or hot air to destroy the organic life in
the salt with which the fish have been cured. He employed an endless woven-wire

_ apron hung on rollers and having within it a narrow box or pipe with a perforated .

top. Into this box or pipe air or steam heated to a temperature of 400° or 450° T. is
forced and discharged from it against the fish placed on the endless aproun, the apron
being revolved at such speed as will expose each fish to. the action of the heat for
about two seconds. It is claimed that by this method the exterior of the fish is

- heated sufficiently to destroy the germs without injuring the appearance or qualities

of the fish, but the pwceas has never been adopted by the trade.

[e———

* See Letters Patent No. 273074, duted l’ebruary 27 1883,

-
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Many curers endeavor to'prevent this redness by sprinkling a small quantity of
boracic acid and common salt over the fish. About 1 pound of the acid is used to 40
pounds of fish, This article was introduced in.the codfish business about 1881 and
is now quite generally used, particularly during the warm months, when it is found
almost essential in order to keep dry fish in good condition for a few weeks or even
days. It is generally employed in the form of a proprietary compound. :

In-discussing the cause of the discoloration of Pacific coast codfish a prominent
fish-curer of New England states: ,

The Alaska codfish turn off-color for precisely the same reason that our Grand Banks codfish do,
when caught on long trips. The fish arepiled very high'in kenrches, and the pressure of the upper
tiers of fish crushes the fibers and sacs between the fibers and all the white gluten is pressed out. In
a nutshell, the cause of codfish turning yellow is pressure. Our Georges codfish are caught Ly vessels
which are very seldom out over a month, and a fare of 30,000 pounds in that time is considered a good
catch. These fish are all caught with hand lines. - They are never piled high in the kenches, as there
is no need of it, for there is plenty of room in the vessel for 30,000 pounds without piling them high,
and so they are put into very shallow kenches.. They hold their weight, which is & saving to the
fishermen, and they hold their color simply because the fibers and sacs which hold the white gluten
arenever crushed. Our Grand Banks fleet are gone from Gloucester all the way from two to four months,
and if they have hard luck are sometimes gone six months. If one of them comes in with a full fare
in two months, her fish will be very much whiter on the average than one that has been out twice or
three times as long. The fish may be piled up to the deck of the vessel and the fish-in the lower part
of the kenches may be pressed very hard and the fibers and sacs crushed and then fish will turn yellow;

" but if she stays out twice or three times as long they will be yellower still, because they have been
pressed so much longer.  But the greater part of her fish, viz, the latest oneg that she caught and
the tops of the kenches, will be white., The nearer the top the whiter the fish ; the nearer the bottom
the yellower the fish, and all due entirely to the amount of pressure they have received. I understand
that the vessels that fish on the Alaska fishing-grounds are very large vessels, brigs, or barks, and they
fish six months and bring in fares of half a million pounds or more and they are pressed too wzuch.
The only way that Alaska codfish can be made to hold their color is to send smaller vessels and bring
smaller fares, The smaller the fare, if caught quickly, the whiter the fish. The longer the trip and
the larger the fare, the yellower the fish. If you will examine transverse sections of Georges codfish
and Grand Banks codfish from the top to the bottom of the kenches with a microscope you will notice
that the fibers of the Georges are full of white gluten while those of the Bank codfish are crushed
and flattened down, and there will Le a variation in the fish according to the part of the kench they
come out of. Grand Banks codlish and Alaskan, I think, are caught on trawls and they strugyle on the
bottom; while they are worrying on the hook and struggling to escape, the blood settles in against
the skin. They may be very white on the face for all that, if they are well washed and soaked before

swltmg

PREPARATION OF BONELESS CODFISH.

The preparation of boneless codfish is doubtless the most important development
in the handling of dried fish during the present century. For several years prior to
1870 the need was felt of some method of packing dried fish in neat packages of small
but definite weight. A number of processes were devised and patented but very few

" of them were found of practical value.

In 1868 William D. Cutler, of Philadelphia, Pa., patented"" a process by which the
fish were divested of skins and bones and run through a machine adapted to grinding,
50 as to thoroughly disintegrate the fiber of the fish, and. if very fat and oily the
disintegrated mass was then subjected to pressure to remove the superabundance of
oil. It was then spread upon metal, stone, or other suitable surface, heated by means

* Letters Patent No. 81987, dated September 8, 1868,
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of steam pipes passing beneath the slabs, where it remained until thoroughly dry,
probably from % to 3 hours, when it was placed in close paper or wooden boxes, each
containing 1 pound or other suitable quantity. The product was somewhat similar
to the article prepared in Norway from stockfish and sold as ‘fish meal.” Several
thousand pounds of codfish were prepared in this manner and sold under the name
“desiccated fish,” This method was expensive, and the article lacked preservative
qualities, being affected by atmospheric conditions to such an extent as to impair
its food qualities; yet while the process extended little beyond the experimental
stages, it was sufficient to attract the general notice of the trade and encourage the

invention of methods of preparing a similar article.
A few months later Elisha Crowell, of New York City, invented * a process that

ditfers little from the present method of preparing boneless codfish.
The following description is given by Mr. Crowell:

The object of this invention is to so prepare cod and other fish that it shall be divested of every-
thing not edible which unnecessarily adds to its weight and bulk, and shall be reduced to the most
convenient form for handling and transportation, while at the same time it is sufficiently protected
from the action of the air. The usnal method of preparing such fish heretofore employod consists
simply in salting and drying the fish in large pieces, each piece being generally one-half or the whole
of a fish. In this condition it can not be conveniently packed in small boxes, and is therefore exposed
to atmospheric influences which injure its quality and taste. IFrom the same cause it is not in a
convenient condition for transportation or handling, and the refuse portions add unsecessarily to
its weight, while also deteriorating the quality of the article as anarticle of sale and common use. To
obviate these disadvantages one manufacturer has ground up the fish, but when treated thus the air
reaches directly every fiber of the fish and soon destroys its taste, besides drying it up to such a
degree that it becomes hard and ‘“stringy” and after a timealmost unfit for 'use. It can also be easily
adulterated, either with foreign substances or with the ground skin and bones or fish improperly
cured. In order to overcome all these disndvantages and produnce an article which shall possess and
retain all the delicate flavor of the codfish, while entirely clear of useless matter, and in the most
convenient possible condition for transportation, I remove the bones and skin, either before or after
salting, and then cut up the fish into long, narrow strips. These strips I expose to the drying action
of a current of air either naturally or artificially induced, so as to remove the moisture from the fish
sufficiently for its preservation. The fish may e cut up or stripped still more between one drying
operation and the next. Salt is not usnally applied during the operation. The strips thus produced
are then cut into suitable lengths and packed in boxes, kegs, or barrels to exclude the atmospheric
influences as far as possible. The retailer can pack the article in small boxes containing half a pound
or g pound, etc., for the convenience of himself and his customers.

In 1869 Benjamin If, Stephens, of Brooklyn, N. Y., patented t a modification of the
process invented by William D. Cutler during the preceding year, this being a satura-
tiun of the compressed and granulated fish with glycerin to keep it moist and preveunt
extreme dryness. During the same year Joseph Nickerson, of Boothbay, Me., intro-
duced a somewhat similar process, | consisting in removing the skins, bones, etc., from
the salted fish, reducing the flesh to a granulated state, and then steeping it in
brine until every particle of the mass was completely penetrated by the brine, after
which it was pressed into molds, the pressure serving the double purpose of foreing
out all surplus moisture and reducing the fish to hardened cakes of convenient size,
Neither of these two procesqes has ever been used to any noticeable extent.

* Letters Pntent No. 84801, dated December 8, 1868,
t Letters Patent No. 87986 dated Maxch 16, 1863
i Letters Patent No. 88064 dated March 23 1869,

I C. B., 189826
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A somewhat novel-idea is set forth in Letters Patent No. 90334, granted on May
25, 1869, to John Atwood, of Provincetown, Mass. He states:

The object of my invention is to produce a wholesome article of food in the nature of prepared
fish that shall be reasonable in price, convenient for cooking, and free from offensive odor. The old
method of drying fish is well known, and is open to many apparent objections. The new method of
preparing fish by desiccation is so expensive as to make the price of the article to consumers a serions
objection to the method. The cause of ordinarily cured fish having an offensive odor'at all times,
but more especially when the atmosphere is moist, is the mucous membrane between the skin and
the flesh, which, when dried and afterwards moistened, becomes slimy and offensive. This is peculiar
to the old method of curing and bundling fish. My method of preparing fish, which is particularly
applicable to cod and haddock, is as follows: When the fish is fresh I take out the principal bones
and fins, the fish remaining whole or split in halves. When partially dried or cured with salt I
remove the skin, and with it the entire mucous membrane, the cause of the offensive odor of salt
fish. I then pack in light wooden boxes of convenient size—for instance, from 10 to 100 pound boxes.
Fish prepared after this method is white, clean, and sweet, and will keep for any length of time. It
will not dry up and lese its flavor like the desiccated article, but remains moist and keeps the palatable
flavor of freshly cured fish. If can be freshened for the table in a few minutes, and can be brought on
whole, as it is often desired to do so. This can not be done by fish cured by the old method, nor by
any other modern process.

It appears that these numerous patents were obtained all within a period of nine
months, and it is claimed that about the same time other persons prepared dried fish,
stripped of skins and bones ‘and packed in small boxes, without applying for patents.
At first only the inferior grades of fish were used, but as the new article met with a
ready sale greater attention was given to the quality of the preparation. In 1870
three fish-dealers in Gloucester prepared this article, besides several concerns in other
parts of New England. The trade increased considerably, and in 1875 over 500,000
pounds of boneless fish were prepared in Gloucester alone. Nearly all of these fish were
prepared in a manner somewhat similar to that of Elisha Crowell, and at first the
preparers paid a royalty to him. Becowming dissatisfied with certain discriminations
made by Crowell in favor of particular firms, several dealers in Boston successfully
contested his right to the royalty. Almost immediately the business assumed large
proportions, and in 1879 about 12,000,000 pounds of boneless fish were prepared in
Gloucester, and over 6,000,000 pounds in other New England ports, giving employment
to nearly 400 persons. At present the output of boneless cod amounts to about
25,000,000 pounds annually, most of which is prepared in Gloucester, the remainder
being put up at Boston, Provincetown, Porfland, Vinalhaveu, etc.

The general process of preparing boneless fish is as follows: From the flake yard
the dried fish go to the “skinning loft.” In skinning, each fish is placed flesh side
down on the skinning board, consisting of a soft pine block about 30 inches long, 20
inches wide, and 2 or 3 inches thi¢k, or of an inch pine board of similar length and
width resting on two end supports. -The dorsal, anal, and ventral fins are first cut
away with a knife much like a splitting knife; then grasping the skin at the napes
the workman strips it off, usually in two pieces. The nape bone is sometimes torn out
in the operation of removing the skin, but generally it is removed with a small iron
gaff’ called a “bone hooker,” which is about 8 inches long, with a curved shank and

- sharp point. The workman then turns the fish flesh up and cutting under the lower
end of backbone or tail bone removes it. The dark membrane is then torn from the
napes and any dark portion of the flesh cut away. Sometimes in dressing very choice
fish a workman removes all the ribs and other small bones, making what is known as
“absolutely boneless” fish. And in boning hake and other small and cheap tish the
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tail bone is frequently left in, and sometimes the nape bones also, this being known
as ‘“dressed fish,” Hake and haddock are the easiest fish to prepare, and cusk are
the most difficult. The cost of skinning and boning ranges from 25 to 40 cents per
100 pounds of prepared fish, depending on the class of fish handled.

The ordinary knives for cutting boneless fish have hook-tipped blades from 6 to 7
inches in length, with white-pine handles. TFor cutting cusk, which have tough bones
and skins, a special knife is required, called a ¢ c¢usk-bone knife,” the blade of which is
of finely tempered steel, about 1% inches long, 4 inch wide, and % inch thick at the
back, with asquare end. The handle is about 44 inches long by 13 mches thick at the
butt, tapering to a point at the blade end.

The following summary shows the result (in pounds) from skinning and bomng a
quintal of the various grades of fish:

. . J S — ’ —
Large Small
. Large | Small 3 .
Condition. - Georfes Bél}_llloli_g ¥ G%&‘:}r e8 Bg’{:‘i.gr (;‘110{:3; Hake. Cusk. } Pollock.
od. Cod. | |

— I
Pounds. | S'ounds. | Pounds. | Pounds. | Pounds.| Pounds. | Pounds. | Pounds. '
Tail and nape boues in....... 06 95 01 90 90 91 cemneiaas 97" |
Tail bone in, nape bones out.. 93 | 92 85 85 82 85  leceiianans [ o4 |

‘ Tail and nape bones out..... 88 i 87 ‘83 82 7 82 82 ! ..........
! i

After being skinned and boned the fish are sprinkled with an antiseptic powder
composed principally of boracic acid and chloride of sodium or common’ salt, and
placed in many sizes and styles of packages, containing from 500 pounds down to 2
pounds. The boxes are made of spruce or pine, and the small ones, 5 pounds and
under, usually have a sliding cover. The most popular sizes are 40 and 60 pound
boxes, the dimensions of the former being usually 20 inches by 12 inches by 5 inches;
inside measurement, and of the latter 20.inches by 12 inches by 8 inches, inside. In
the larger-size boxes the fish are usually placed without being cut. A neat way is-to
place two halves together, as in the round fish. Others are loosely rolled and placed
with the shoulders at the ends of the box and the tails overlapping, and choice
Georges fish look very nice in that manner. Frequently when packed in the 40 or 60
pound boxes each individual fish is cut transversely the width of the box and folded
over itself. Thick fish are sometimes cut transversely and each piece split and folded
over in such a manner that the clean cut appears outside. The fish are also sometimes
cut transversely across the fiber, and tightly packed in boxes with the fiber running
perpendicularly. In the small boxes the fish must of course be cut in much smaller
pieces. The 5-pound boxes usually measure 10 inches by 8 inches by 4 inches.

During the past fifteen years the packing of boneless codfish in 1-pound and
2-pound “bricks” has become very popular. The skinned and boned fish are cut into
8mall pieces 6 inches long and 3 inches wide, as nearly as practicable, the cutting being
done either by hand, by treadknives, or by special machinery. Two pounds weight
‘of these are carefully placed in press compartments 6 inches long by 8 inches wide
and 33 inches deep, care being taken to have choice square pieces at the bottom and
at the top, and either two or four strings of cotton twine are run through slits in the
compartment, so as to pass under and around the brick of fish., The fish are then
tightly compressed for a few moments, and on removing the compression the strings
are tied and the brick is removed. Many forms of presses are employed, the most
usual consisting of a sliding box having two or three compartments, each of the size
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noted, and so arranged that a bhand or foot lever forces a block down in one compart-
ment at a time. The pressure remains while the tish are being placed in the second
compartment,and when it is released the box is slid along until the second compartment
comes under the press, when the brick is removed. When 1-pound bricks are desired,
the 2-pound packages are cut in hialf. The bricks are.then sprinkled with antiseptic
powder, wrapped in parchment or waxed paper, and placed in the packing boxes.

A pound of parchment, costing 14 cents, contains about 172 sheets of the size
necessary for 1-pound bricks, and 113 sheets of the size necessary for 2-pound bricks,
thus making it cost 8.14 cents to wrap 100 pounds of the former and 6.2 cents for 100
pounds of the latter size. One ream, or 4 pounds, of waxed paper for 1-pound bricks
costs 30 cents, and 1 ream for 2-pound bricks costs 40 cents, making the cost of using
wax paper 6.2 and 4.2 cents, respectively, for 100 pounds of 1 and 2 pound bricks.

Cutting into bricks was greatly facilitated in 1885 by providing a cutting board
with pins at stated intervals to hold the fish when pressed down by hand, and with
two sets of parallel grooves at right angles to each other cut into the board sufficiently
deep to give direction to a knife which is drawn through the fish, these longitudinal
and transverse grooves being separated by uniform distances conforming to the size
of the bricks. In 1886 a somewhat intricate machine* was introduced at Gloucester
for this purpose, and is now used in one or two of the establishments. It consists of
a large rotating drum, the surface of which is provided with pins which enter the fish
placed thereon and thereby hold them in position. On this the fish are fed, and the drum
revolves intermittently, and at regular intervals a knife located above and parallel
with it§ axis deseends to cut the fish transversely, the drum rotating intermittently
to permit the knife to cut the fish without being crowded by them. These strips of
fish are then carried forward by the drum beneath a series of rotary knives mounted
upon a shaft, the axis of rotation of which is parallel with the axis of rotation of the
drum, the strips being thereby severed into blocks. The léngth of the bricks is deter-
mined by the distance covered by the fish between each descent of the vertical knife,
and the distance between the rotary knives determines their width. The pieces of fish
are then carried forward beyond the rotary knives and are removed from the pegs by,
suitable strips or rods entering grooves in the surface of the drum and thus coming
between it and the blocks of fish.

A few months thereafter another machinet was introduced for the same purpose,
but was never extensively used. This consisted of two revolving drums carrying a
platform made in sections with longitudinal grooves, having small pegs in its surface
to hold the fish placed upon it, skin side down, and so revolving as to press the fish
against circular knives placed at suitable distances apart. The knives were rotated
by the motion of the fish, and the latter were cut into longitudinal strips equal in
width to the distance between the knives. As these strips passed beyond the knives
they were raised off the pins and the platform by rods entering between the strips and
the surface of the endless platform. A quantity of fish having been thus cut into
longitudinal strips, they were returned to the front end of the machine and by means
~of a guide were again placed on the movable platform so as to approach the rotating

knives at right angles, and as they passed under were cut transversely, forming
rectangular blocks. The circular knives were so arranged that alternate ones might

* Soe Letters Patent No. 346871, dated August 3, 1886, in favor of J. L. Shute and W. O. Taylor.
t See Letters Patent No. 356725, dated January 25, 1887, in favor of Walter S. Moses,
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be easily raised for the second cutting, making the length of the blocks of fish double
their width. ;

During 1885 a machine* was devised for splitting or cutting these blocks hori-
zontally, so as to provide suitable layers for the tops and bottoms of the bricks and to
give a smooth, regular appearance more acceptable to the trade. This consisted of an
endless belt adapted to hiold and carry the blocks of fish to an endless cutting ribbon
traveling parallel to and an inch or 8o over the belt, but it was not found sufficiently
practical for general use.

The cost of preparing and packing boneless cod in 1- pound bricks is about $2 per
100 pounds, aside from the cost of the cured fish, apportioned as follows: Skiuning
and cutting, 30 cents; labor at press, 32 cents; wrapping paper, 6 cents; antiseptic
powder, 10 cents; boxes, 65 cents; labor for cutting, powdering, ard wrapping, 10
cents; miscellaneous labor, 10 cents, and plant and superintendence, 37 cents. The
refuse skins and bones are used in the preparation of fi<h glue and fertilizer, and their
sale constitutes an item of considerable importance.

It is stated that of the total quantity of boneless fish, an average of 60 per cent
is prepared from cod, 28 per cent from hake, 8 per cent from haddock, and 4 per cent
from cusk. Pollock are sometimes prepared as bouneless fish, but the flesh is rather
dark for this purpose.

During the past six or eight years dried fish have been disintegrated and placed
on the market under a number of trade names, such as ‘“desiccated codfish,” ¢fibered
codfish,” “flaked codfish,” and ‘skriggled codfish.” In preparing these specialties
the fish are dried somewhat more than in case of boneless fish and all the bones are
removed, a quintal of fish as it leaves the butts making about 60 pounds of dried fish
for this purpose. By means of a disintegrating or shredding machine the fibers of
the flesh are thoroughly separated, giving it the appearance of fine wool, This is
spread out under cover an inch or two deep on a platform table for further drying, all
dark portions being picked out in the meantime. It is then placed in small paste-
board boxes, usually coated with a varnish of rosin or paraffin and sometimes lined
with waxed paper or parchment, each box helding usually half a pound. This product
is especially desirable for fish balls and creamed codfish.

In 1885 a processt was introduced by which the disintegrated codfish was subjected
to the action of hot water and then formed into cakes or blocks uuder pressure, in the
following manner:

Take cured or salted fish, remove the skin and the bones thoronghly, and then disintegrate the
flesh by shredding, grinding, or some other convenient way of reducing it to small pieces. When in
this condition, apply heated water to if, and immediately thereafter submit it to sufficient pressure
in molds to expel the water and compact the fish and press the small picces closely together, thereby
forming the mass into cakes or blocks, the size of which can be regulated as desired, from 1 pound
upward, by the size of the molds employed. Subjecting the disintegrated fish to the action of hot
water sufficiently dissolves the gelatin in the fibers to canse the small pieces of flesh to adhere to one
another when they are firmly pressed together. Water heated to any temperature above 100° will
produce the result; and even steam may be used; but it has Leen found that the most successful and
satisfactory results are obtained by the use of wuter heated to a temperature hetween 120° and 200°.
If steam is used the fish will be partially cooked thereby, which should be avoided."

It is claimed that when fish has been treated and prepared in this manner, the salt will not
collect upon the outside of the cakes or blocks, as it does upon salt fish prepared by the methods in
general use, and that the fish will not become discolored.

- *See Letters Patent No. 817469, dated May 5, 1883, in favor of Walter S, Moses and Oscar Andrews
tSee Letters Patent No. 326099 dated heptember 15, 1885.
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FOREIGN CODFISH MARKETS,

The world’s annual produet of dried codfish now amounts to about 600,000,000
‘pounds, cured weight, the equivalent of 2,500,000,000 pounds of round fish, obtained
prineipally by the fishermen of Norway, Newfoundland, Oanada, United States, and
France. The chief markets are France, Spain, Portugal, Italy, and Brazil. In 1893
- France imported 94,218,948 pounds of codfish, valued at $4,949,037, without counting
the large quantity cured by fishermen of that country. During the same year Spain
imported 97,811,488 pounds, worth $4,795,278, and Portugal, 43,126,385 pounds, worth
$1,789,560. The imports into southern Europe are principally from Norway and New-
foundland; those into Brazil and other South American countries are largely from
Newfoundland, and the West India trade is almost monopolized by shipments from
Canada. While a steadily increasing export trade has been conducted by Norway,
Newfoundland, and Canada, especially with the West Indies and Central and South
America, the exports from the United States have very greatly decreased.

A hundred years ago our exports of cod approximated 500,000 quintals annually,
at an average value of $4.50 per quintal. In 1804 the exports were 567,825 quintals,
worth $2,400,000, the largest quantity ever exported from this country in any one
year. The annual exports decreased to about 300,000 quintals during the ten years
following the war of 1812, and since that time up to the present they have approx-
imated about 130,000 quintals annually. The exports during the ten years ending
June 30, 1894, averaged 16,260,008 pounds, worth $737,084, annually, or 20 per cent of
the total quantity cured. Over half of these were sent to Haiti, and much smaller
quantities went to Cuba, Dutch and French Guianas, Colombia, Santo Domingo,
Jamaica, and various other countries, and especially to ports in the West Indies and
South America. ;

It thus appears that at present this country has only a small share of the
trade in the principal codfish markets. Brazil, for instance, consumes about 500,000
quintals of fish annually, of which the United States supplies less than 2 per cent;

- and none whatever are sent from this country to the Catholic countries of southern
Europe, the great fish-markets of the world. A century ago a large part of that trade
was countrolled by the United States, but since the domestic market will receive fish
containing 50 per cent of moisture, while the Brazilian trade requires fish containing
less than 25 per cent, greater profit has been found in supplying the home market, and
nearly all the curers have contributed to that trade, resulting in a decrease in exports.

CODFISH CURING IN FOREIGN COUNTRIES.

In the British- North American Provinces the codfish are cured in nearly the
same manner as on the New England coast, except that they are dried much more
thoroughly, and in mauny instances they are not salted in butts, but are spread on the
flakes immediately after removal from the kenches. Each morning they are spread
out, flesh side up, and at night they are gathered in piles of 15 or 20, with skin side
up, and with the largest on top as a cover to the rest. If the sun becomes too hot
during the middle of the day, they are turned with the flesh side down to prevent their
being burned, but as soon as the great heat is over they are reexposed as before.
‘When the fish are sufficiently dry, large piles are made, containing a ton or more, the
whole being covered with birch bark and heavy stones, which serve to express much
of the moisture then remaining. After compression for two or three weeks the fish are



PRESERVATION OF FISHERY PRODUCTS FOR FOOD. 407

placed in a dry warehouse awaiting a market. Before being shipped they are spread
out on the gravel during one midday to extract any dampness they may have con-
tracted in the warehouse. '

For the purpose of comparison with our own methods the following notes on the
methods of curing codfish’'in the principal European countries are presented, the notes
being abridged by Adolph Nielsen from volume 111 of Norsk Fiskeritidende, Bergen,
January and April, 1884:

NORWEGIAN METHOD.

As a rule the greater part of the codfish caught at Lofoden is left in salt from three weeks
to two months, all according to how the fishery turns out, and how quick the vessels purchasing
fish can succeed in getting a full cargo.. After the fish are taken from the salt they are generally
washed out at the beaches, close to the drying places, which, as a rule, consist of smooth and low
rock, in the vicinity of the seaboard. In washing the fish woolen mittens are worn on the hands,
After being carefully washed and the black membrane removed from the napes, the fish is put in
small sloping heaps on the rocks for twenty-four hours, in order to allow the water to run off. In
each heap are put from 6 to 8 fish, the undermost with the skin side turned down, the rest with the
skin side up. As soon as the weather allows the fish to be spread, after being in the heaps twenty-four
hours, it is carried up to the drying place and spread ont, face up. If the weather is fair and safe, the
fish is left out the first night, but the skin side is in that case turned up toward evening. Next morning
the fish is again turned, face up. After being left out the second day it is gathered together toward
evening and put in heaps, 30 or 50 fishin each. The next morning it isspread again, and in the evening
is put in a little larger heaps. When the fish has been spread two or three times it is stretched well,
especially in the abdomen, before being put in heaps, in order to remove all the wrinkles and give the
fish a smooth appearance. This work is considered to be of much importance in regard not only
to appenrance but also to the durability of the fish, because the dampness always gathers in those
wrinkles and i8 very difficult to get removed entirely if not done away with in time. It isslow work,
but they consider it better to devote one day to this than to go through itin a hurry in the evening when
the fish are gathered in heaps for the night. Xvery time the fish are gathered in the evening in heaps
these are made larger. After the fish has been spread three or four times, or when it is dry ¢enough to
stand pressing (which is noticed on the abdomen of the fish that crack when the fish is bent), it is put
into the first pile for pressing. These piles are built round, and a small round peaked roof or cover of
wood, about a foot larger in diameter than the pile of fish, is made to cover the piles with. - On these
roofs weights of stones are applied. These piles or pressing piles, as they generally are named, are
built from 3 to 34 feet high, the first time.

After the fish has remained in those piles from five to eight days, according as the fish was more
or less dry when it was put in piles, it is piled over into another and larger pile in this way, that the
undermost fish in this first pile is placed uppermost in the second, in which again the fish is left the
same length of time as in the first one. If the weather after that time is suitable, the fish in these
piles is spread every second day to dry, and for every time it is spread it is set in larger piles. If the
weather is nof suitable for spreading the fish, it is as often as possible piled over into new piles,
in order to accelerate the cure and prevent the fish from afterwards turning slimy, The fish is not
reckoned to be properly dry until it keeps itself dry underneath the dorsal fins, or is capable of
withstanding the pressure of the thumb withoutleaving marks in the thick of the flesh. After the fish
has been put in pressing piles and has been spread out for drying four to five times, it will, under
fair circumstances, be reckoned to be properly cured. The usual time, under favorable conditions,
taken to cure fish in Norway is about six weeks.

FRENCH METHOD.

The fish which is brought to France is for thesgreater part bank fish, caught on the baunks of
Newfoundland and on the coast of Ireland. With the exception of the fish cured in St. Pierre and
Miquelon, all this fish is cured in France, and the greater part of it in Bordeaux. ™o this port it is
brought salted in bulk, in compartments in the vessel’s hold, and oured as the orders arrive for
cortain quantities of fish. In splitting the fish the French cut the backbone a little farther from the
tail than most nations do, and for this reason an iron spoon made for the purpose is used for removing
the blood in the remaining part of the backbone. The fish is always waslied woll before it is put in
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salt. They generally reckon on using 100 tons of salt (Mediterranean) to 2,000 hundredweight of fish,
including the salt which is used in preserving their bait. While all other nations either use rock
beaches, or different kinds of flakes to cure their fish on, the Frenchmen in Bordeaux use scaffolds, on
~which the fish is hung by the tail. This is held to be the most practical in France, because in this
way the fish is cured exceedingly quick (from two to six days) with a minimum of labor expenses,
and gives a real good article, although, as before mentioned, not so durable. These scaffolds are made
in the following way: A number of sticks are driven down perpendicular in the ground about 1}
yards apart in a straight line from west to east, across which are fastened a row of two laths, far
enough apart to admit the tail of the fish to be pushed through. About seven-eighths of a yard
above this first row of laths another row is fixed in the same manner. These laths are from three-
eighths to five-eighths of an inch thick and from 13 to 2 inches wide. The airangements of these
scaffolds vary a little; somo are fixed in square compartments with laths fastened alternately on the
north and south sides of the posts, and with a gangway about 2 feet wide between each row of
compartments. On others, again, the laths are all fastened on the north side of the posts and each row
of scaffolds about 3 yards apart, in order to prevent the shade from the row in front reaching the one
behind. Small cleats of wood are fastened across each pair. of laths, for the purpose of keeping them
together. The tail of the fish is pushed in between the laths from the north side, with the back of
the fish turned upward; by its own weight it will bend down, and the face of the fish show toward
the sun, while the tail is jammed between the laths. When the fish is getting a little dry it will hang
this way even in a strong breeze of wind. Some have a roof covered with straw over their scaffolds
when the sun gets rather hot; others again use no covering, but when the sun threatens to burn their
fish they only twist it a little, so that the edge of the fish shows toward the sun instead of the face. .
In heavy rain, or when the sun is too hot, the fish have to be taken down and put in the stores,. In
France no pressing of the fish is used; as a rule it is taken down from the scaffolds and shipped to
markets after being hung there from two to six days. |,
SCOTCH METIOD.

-

In Scotland nearly all of the fish is pickled, very little of it is kench-cured fish., As soon as the
fish is caught and unhooked it is bled and gutted. Some of the fishermen bring with them boxes in
which to keep the fish; but if boxes are not used the fish is covered up in order to prevent the sun
and air from affecting it. When brought to the shore it is headed and cleansed with brushes in fresh-
water, and split. The backbone is cut slantwise, 20 to 22 joints from the tail, so that the cut extends
over two joints, in order to give the fish a better look and strengthen it. A cut is made along the
bone which is left, thus allowing the blood that remains in the veins about that part of the fish to
escape or be extracted. When split, the fish is again washed in sea water and the black membrane
removed. After the fish is cleansed it is pickle salted in tight-covered vessels. To 100 pounds of
dry-cured fish is used 45 to 50 pounds of Liverpool salt. If less salt is used the fish is left in the
pickle a couple of days more. 4

In regard to the amount of salt used, the board of fisheries remark that many of the curers
salt their fish very heavily in order to increase the weight; but this is & great mistake, because not
only is the juice of the fish extracted thereby and the weight reduced, but also, as the drying advances,
incrustation of salt forms on the face of the fish, or, in other words, the fish gets salt-burned, and
this debases the value of the fish very much. Lately, however, this wrong method of salting fish too
beavily is abandoned in Scotland, because the curers find it to be in their own interest not to use too
much, The fisk is as a rule left in the salt for three days. The salting of the fish is a difficult work
when the climate is damp. If the fish under such circumstances gets too little salt it will soon
become dun. Whether the fish has taken sufficient salt or not, and whether it has got the required
stiffness before being taken from the brine, the curer must be able to judge himself. Quite fresh fish
never take more than just the proper amount of salt they claim, no matier how much salt is put on
it; whereas old fish very soon get salt-burnt, if too much salt is used.

When the fish has taken a sufficient quantity of salt it is taken up and washed out again in sea
water and placed in piles that slope a little for a day or two, in order to give the water a chance to
run off before the drying commences. The fish,.as a rule, is dried on flakes 3 feet high and 4 feet wide,
the top of which is formed of wooden laths 6 inches apart, something like the American flakes,
On these flakes the fish is put out the first time with the back or skin side turned down. Toward
evening it is turned over, skin side up, aud before sunset it is gathered in small heaps, always bearing
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in mind to leave the back side of the fish turned up. The fish is turned more frequently as the drying
advances. The heapsare also Yonade larger every time the fish isspread, and weights are put on top of
each heap in order to give the fish a little pressing and a smooth face. The heaps are always covered
with mats or canvas. The Scottish curers are also of the opinion that the fish gets frangible or
brittle and presents a bad appearance if it is dried too rapidly in the beginning of the cure. When
the fish is half-dry, one is able to tell whether it is salt-burnt or not. If the fish ig salt-burnt they
turn it back up in the middle of the day when the sun has the most power, by means of which the salt
gets extracted from the face of the fish.  Mr. Ross, inspector of fisheries, recommends always to dry
the fish with tho skin side turned up from the time it is half dry. After it has been dried a fortnight
it is put in large piles for ten days in order to-allow the fish.to sweat. The piles are covered
well. After being taken from these piles it is spread out to dry for one week, after which it is again
put in large piles for another four to six days. When after this it gets two or three days’ drying it
is considered -to be properly cured and ready for shipment. The average time for making fish is
reckoned to be from six to eight weeks.

' ICELAND METHOD.

The cod fishery in Iceland is conducted by the natives in small open boats in the bays, and in
some places a short distance from the shore. The gear employed by them consists of hand-line and
bultows. As soon as the fish is caught it is bled; brought inshore, it is split in this way, that the
remainder of the backbone is left on the opposite sido to what is usual in Newfoundland and many
other countries. The Icelanders split their fish very deep. After being split, the fish is washed with
brushes in clean sea water, the black membrane and all blood being carefully removed. A few also
used to wash their fish in fresh water. The backbone is cut slantwise, over two joints, and 18 to 22
joints from the tail, according to the size of the fish, The salting of the fish takes place in sheds as
soon as the water has run off it, and it is salted in kenches with one barrel of Liverpool salt to about
350 pounds of large dry fish; if the fish is small less salt is used. After the fish has remained two or
three days in this salt it is resalted in new kenches; very little salt (about one-eighth of a barrel of
salt to 850 pounds of fish) is used. In this salt it remains for five or six days, and is then ready to be
washed out and made, if the weather and the season of the year are suitable. The fish that is caught
80 late in the fall that it can not be made before the next year, is salted in kenches so heavily that
one fish does not touch the other, This fish, they claim, will then, in the spring, be of about the
samwe quality as if it was caught the same year, provided it is wushed or cleaned properly and all
blood carefully removed. )

After the fish has remained a sufficient time in salt it is washed out and laid insmall heaps, until
the water has run off and a little stiffness is felt in the fish, which generally is so the next day, and
if the weather then is fair the fish is spread out to dry; if not, it is relaid in square piles, from 100 to
150 fish in each, If the weather should continue to be wet the fish is piled over in new piles every
day, as long as the bad weather lasts, or until it can be spread. When the fish has becn spread and
got two good days’ sun, it is put in pressing piles and the pressing is increased according as the
making of the fish proceeds. When the cure is so far advanced that the fish is what they call three-
parts dry, it is put in large piles, about 7,000 pounds of fish in each. These piles are covered with
mats or boards in shape of a roof, and a weight of stones, which corresponds with the weight of the
fish in the pile, is placed on top of the mats or boards. In this state the fish is allowed to remain five
to six days, after which time it is spread again, if the weather permits, and the same weight applied
every time it is gathered and put back into the piles. In case the weather does not allow the fish to
be spread, after it has been put in the first large pressing pile, it is repiled every day and the same
weight applied to each pile every time until it is considered cured.

. The fish is cured on beaches, which in most places are made of round rocks. The reasons why the
Icelanders use snch a heavy pressing in their cure of fish are: (1) That the climate is damp and
not very warm (as a rnle the sun is seldom hot enough to burn the fish, although this mway happen
occasionally) and that the weather is mostly cloudy or foggy; (2) that their fish is heavily salted;
(8) that their fish is rich and thick, and stands a good deal of pressing. On account of the climate
being chilly and damp, the pressing is therefore the prineipal part in their cure, and by frequently
pressing and repiling the fish the cure is also accelerated. The Iceland fish is & fine, white-looking,
good-eating and durable article which commands good prices in the markets of the Mediterranean.
Although it always is a little pliable, or not cured as hard as the Nowfoundland and Norway fish, still
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it keeps well in hot climates, and is preferred to the hard-cured fish, because it is not so apt to get
brittle and break. Fish cured in the early spring or in the fall of the yéar when the climate is chilly,
are, if sufficiently pressed and salted, superior to the hard-cured fish in summer time, even if it is a
little pliable, and will keep well in hot climates. Complaints of the hard-cured fish bemg brittle and
difficult to handle are often made in the Mediterranean markets.

‘When the fish is stored in Iceland it is kept well covered with mats or canvas in order to prevent
the moist air from affecting the fish. The principal market for Iceland fish is the southern part of
Spain, while a part is also exported to Copenhagen and Great Britain.

STOCKFISH.

In preparing stockfish in Norway each fish is bled as soon as taken from the
water, care being taken that it be not bruised or mutilated. In dressing, the fish is
split from the pectoral fin to the vent, thus leaving the sides connected about the
napes and near the tail. The head and entrails are removed, after which each fish
is well cleansed outside and inside with sea water. They are next tied together by
the tails in pairs and suspended from thick strips about 2 feet apart, on top of stands
about 8 feet high. The fish are hung on each side of the strips, care being taken that
they are not so close as to prevent the air currents from acting upon them. A two-
pronged stick is generally used in hanging them up and taking them down. The
grounds about the flakes should be clean, airy, and devoid of all putrefying refuse.
During summer the fish are generally split quite through, leaving only enough meat
and skin at the tail to support its own weight. The backbone is cut out from about
three joints below the vent, and the fish hung up individually by the tail in such a
way that one half of the fish hangs on each side of the pole. Large fish, over 23 inches
in length, are also split during the winter and spring. By far the greater portion of
the stockfish, however, are cured round.

The fish receive no further attention, being left out in all sorts of weather, and
are not takeun down from the time they are hung up until perfectly dry; that is, hard
enough to withstand the strongest pressure of the tip of the thumb in the thick of
the flesh along the back without giving away. In taking the fish down from the
fakes, dry and fair weather should be selected in order not to leave any moisture
about the fish when it is stored. In preparing for export, the stockfish is usually
pressed and tied by wire into rectangular bundles, 20 by 24 by 29 inches, eontaining
100 kilograms or about 220 pounds. Bundles of 50 kilograms are also prepared.
Norway is the only country in which stockfish is extensively prepared, about 400,000
quintals being cured annually, the species used being cod principally, but also cusk,
pollock, haddock, and ling in smaller quantities. The chief markets are in Italy,
Spain, Germany, Holland, and the tropical sections of the continents of America.

The Russians prepare stockfish in a somewhat different manner from that of the
Norwegians. The fish is split throngh the back and left solid in the abdomen. A cut
about an inch long is made through the uppermost part of the fish, and through this
the fish is tied up on the flakes. They also prepare them in a manner similar to thé
Norwegian split fish, except that they do not usually take out the backbone.

Before cooking, the stockfish should be softened or disintegrated by beating with
a wooden club and all bones removed. The flesh is then soaked for several hours,
washed and drained. In_Italy thiu fish are preferred to thick ounes and the disinte-
grated flesh is placed in cold water over a fire and removed before the water reaches
the boiling point, since boiling makes it tough. Steaming is even a better inethod of
cooking, making the flesh white and soft.
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DRIED AND DRY-SALTED SALMON.

On the Alaskan coast the Indians dry many salmon for their home use during the
winter, and also at times prepare cod and other fish, the work being performed mostly
by the women. As soon as the salmon is caught the backbone is broken just back of
the head, so as to kill the fish at once and prevent its thrashing about and bruising the
flesh. The fish is dressed by slivering the two sides from the head and backbone, but
leaving them connected at the tail, the knife being inserted just below the nape bone
and drawn closely along the backbone to within .2 or 3 inches of the tail, when
a similar cut is made on the other side and a stroke of the knife severs the backbone
close to the tail. Frequently the large fish are marked by a number of transverse
cuts in the thick portion of the flesh to facilitate the drying. The fish are then sus-
pended from a pole or frame a few feet from the ground with the flesh outward, where
they remain until quite dry. Sometimes when poles are not conveniently obtainable
the two sides of the fish are separated and laid face up on the beach.

The process of drying requires from ten days to two weeks in ordinary weather.
During rainy or cloudy weather the fish are placed under cover or turned with the
skin outward. After being thoroughly dried these fish are stored under cover out of
reach of dogs aud children and form the principal food supplies of the natives during
the winter, especially in the villages somewhat isolated from the trading stations.

Salmon when salted are commonly held in pickle in tight barrels, but a few are
dry-salted for especially choice trade, in the following mauner: The fresh fish is placed
in a cool place until the flesh is firmly set, when it is eviscerated and split down the
back, so as to lay out flat, and the head and three-fourths of the backbone are removed.
If desired, the flesh may then be smeared with blood of the fish to impart a reddish
color in the cured produect; otherwise it is wiped clean and placed skin down in a
salting tub having a layer of salt in the bottom and a layer of No. 2 salt spread
evenly over the fish. Other fish similarly salted may be placed in the salting tub, but
not s0 many as to compress the bottom layers too much, The flavor is improved by
adding sugar or saltpeter to the salt, about ar ounce of either for each fish, and
crushed peppers may also be added if desired. The fish remain in the salt from 1% to
3 days, when they are removed, trussed in the manner so usual in smoking (see
page 494), in order to keep them out flat, and suspended in a shady but windy place
until dry. The fish should be kept in a ¢ool, dry place until used, which need not be
for 2 or 3 months, according to the extent of the salting and the adaptability of the
place where it is stored. Some persons pour a glass of cognac over the dry fish and
allow it to soak in to improve the flavor, but this is a matter of taste. The prepara-
tion of salmon in the above manner is of very small extent, and none of the product
gers upon the general market.

The first volume of the Transactions of the Highland Society of Scotland desecribes
the method of drying salmon in vogue in Scotland a century ago as follows:’

Kippered salmon are prepared by cutfing them smoothly nlong the back from the tail to the
head.  The chine, or backbone, is then cut out and all the blood and garbage cleared away. The -
fishes are then salted and laid above each otber, with the fleshy sides in contact, in a trough, commonly
scooped out of a solid piece of beech, placed in a cool situation. A lid which exactly fits the aperture
is placed above them and pressed down by heavy weights. After the fishes have inbibed a sufficient
quantity of the pickle they arc stretched npon small spars of wood and hung up to dry where there
is a current of air. Sometimes they are hung in the smoke of a kitchen fire, which preserves, indeed,

but conveys a bad flavor. Some, in order to communicate a parvticular flavor, mix spices with the
salt, or they rub the fish with spices before they are hung up to dry.
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DRY-SALTED MULLET.

In the extensive mullet fisheries of the southern coast.from North Carolina to
Florida large quantities of this species are dry-salted or kench-cured, the annual
output on the coast of Florida amounting to nearly 2,000,000 pounds. Some are
pickled in brine, but the majority on the west coast of Florida are dry-salted. The
process employed is as follows:

Dressing begins as soon as the fish are landed at the station, which is generally
within a few minutes after they are removed from the water. In splitting, each fish is
taken in the left hand with the tail toward the splitter, and by means of a knife it is
opened along the left side of the backbone from the head to the tail, in much the same
way that mackerel are split. All viscera are then removed and a gash or “score” is
cut along the right side of the fish, which contains the backbone, in order that the salt
may the more readily penetrate the flesh. In some localities the heads of mullet are
removed before the fish are split. When roe-mullet are taken the roe bags are carefully
removed while the fish are being eviscerated and are salted separately. Theblood and
black stomach membrane adhering to the napes are then scraped away and the fish
are thrown into a trough of clean salt water, where they remain for a few minutes and
are thoroughly washed, all particles of blood being carefully removed. On removal
from the washing tank or barrel the fish are rubbed thoroughly with salt, Liverpool salt
- being most commonly used. They are next piled up under cover in kenches, with a
sprinkling of salt between each layer, with the backs placed downward, as is the case
with green cod, so as to retain the dissolved salt. These kenches areranged inregular
order, with the heads of the fish outward, and extend 3 or 4 feet in height. In some
localities, after the salting and before kenching, the two sides of the fish are brought
together again, leaving the fish in natural shape, with the abdominal cavities filled
with salt. '

When a large bhaul of mullet has been made the work of dressing and salting
. must be rushed to prevent the fish from becoming tainted; and in warm weather,

especially during August, if the fish are not salted within a few hours after landing
they are apt to become discolored or to rust. The fish remain in these kenches until
they are to be placed on the market, which may not be for three or four months,

In preparing for shipment the salted mullet are placed in boxes or tied up in
bundles. No uniform style or size of package is used, resulting naturally in much
confusion and inconvenience to the trade. Some fishermen simply bundle the muliet
in such a way that the skin side is outward, while others cover the bundles with a
single layer of matting or palmetto leaves. When carefully prepared these fish are of
excellent quality, except that those cured during the warm weather of July and
August sometimes rust. '

The following method of curing mullet is recommended to those who wish a really
choice product without regard to the cost of preparation:

The fresh fish are cut along the ventral part and eviscerated. They are next soaked for two

“ hours or so in salt water, beheaded and split down the back, and the backbone removed. Four or five
cuts are then made transversely across each half of the fish on the inner surface, and the fish are
packed in dry salt, where they remain for about one week. On removal they are washed to remove
the slime, undissolved salt, etc., and then suspended in the shade,where they are allowed to dry
for five or six weeks. Each fish is then sprinkled with fine table salt and carefully wrapped with

wazxed or paraffin paper to exclude the air, and suspended in a well-ventilated room, where it may be
kept for several months under favorable conditions.
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DRY-SALTED CHANNEL BASS.

Channel bass or drumfish are caught in considerable numbers along the south
Atlantic coast during the late summer,and the small demand for them in the fresh-fish
trade results in many of them being salted for local use during the winter, especially
along the North Carolina Banks., The following process is émployed :

Each fish is split down the belly and eviscerated, the head is cut off with a hatchet or large
knife, the backbone is removed, and the fish split in halves. Each half or fletch is then scored
lengthwise from the napes to the tail on the flesh side, the cuts being about 2 inches from each other
and penetrating the flesh to the skin, The fletches are washed free from blood, etc., and placed in
barrels or vats with dry salt sprinkled in abundance among them and with strong brine poured over
them. When sufficiently cured the fish are removed from the pickle and placed in the open air on
boards, benches, or ahy convenient place for drying. - Care must be taken to shield them from rains,
and they should be placed under cover at night to protect them from heavy dews. When sufficiently
dried they are stored in a cool, dry place until marketed.

The reduction in weight through dressing amounts to about 50 per cent, and
through curing and drying about 33 per cent additional, making the dried weight
about 35 per cent of the round weight. The ouly markét is among the coast people—
among the fishermen and their neighbors on the mainland. They sell for 8 to 15 cents
per side, or 15 to 30 cents per fish, an equivalent of 1 to 2 cents per pound.

DRY-SALTED KINGFISH.

The great bulk of the kingfish caught in this country is sold in a fresh state ; but
at Key West and some other points on the coast, when the fresh-fish market is fully
supplied, the surplus catch is salted. The method usually employed at Key West in
drying and salting the fish is thus described by Mr. W. H. Abbott:

If the fish are not digposed of the first day atter being caught, they are lightly salted and dried
in the snn, in which condition they will keep for a week or two, and if the woather is favorable they
will probably keep a week longer, and if quite thoroughly dried the fish will keep a much longer.
period. Generally the fisherman is a man of very little means and has no capital to work with;
consequently the supply of salt which he is able to buy is very small. The salt used is from the
Bahama Islands. The fish are laid oun a box or bench and the thick part of the fish cut transversely,
nearly through to the skin, at distances of 1 to 1§ inches apart.. After the fish have been prepared in
this way, the fisherman takes a small amount of salt and carefully sprinkles it over the entire surface
of the fish and into the cuts, 80 as to make sure of their being properly cured. He is very careful not
to waste the salt by scattering it about otherwise than on the fish. . If the fish are to be sold in a few
days, they are not oxposed to the sun; but if to be kept for a longer period it is necessary to have
some of the moisture taken out by the direct rays of the sun.

In a report on the Gulf fishing-grounds and fisheries, byJ 'W. Collins, the follow-
ing description oceurs:

As a rule, the great bulk of the kingfish taken by the Koy West fleet is sold and eaten in a fresh
condition, but occasionally some fish are salted on the boats, and a greater quantity are split and salted
after they are landed, the surplus being disposed of in this matner. ‘These'salted fish are often dried,
and to facilitate this and to insure the more thorough drying of the fiber the thick part of the flesh
is cut transversely nearly to the skin, at a distance of about an inch apart. There is no systematic’
method of dlymg as in curing cod, but the fish are hung across rails, spread on wood- -piles, or
disposed of in any other manner where they may have a chance to dry, a favorite method being to
suspend them by the tail. Cured in this way they make tolerably good food, but it is altogether
probable that a much finer article of food might be obtained by smoking the fish.

The amount of kingfish prepared for market in this way is not known, but it is
relatively small.
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DRY-SALTED BARRACUDA AND BONITO.

On the southern coast of California, in the vicinity of San Diego, from 150,000 to
300,000 pounds of barracuda (Sphyraena argentea), about half that quantity of bonito
(Sarda chilensis), and some yellow-tail or amber-fish (Seriola dorsalis) are annually
dry-salted and sold in the markets at 3 or 4 cents per pound. As soon as practicable
after they are removed from the water, they are split down the belly and dressed like
cod, only the backbone is not usually removed, and heavily salted in kenches similar
to those on the New England coast. When the weather is favorable the fish are
washed and spread on drying flakes, the cure being completed in two or three days in
casé of barracuda, while a greater length of time is usually required for bonito. 100
pounds of round fish make about 50 pounds dried. When properly cured barracuda
‘present an inviting appearance, being white and dry, and the flavor is excellent; but
most of the California product is said to be dark in oolor and with a strong ﬂavor,
due probably to faulty methods of curing.

CHINESE SHRIMP AND FISH DRYING.

In.the Barataria region in Louisiana, along the shores of San Francisco Bay in
California, and at other points on the Pacific coast, there are camps of Chinamen whose
prineipal occupation is the drying of shrimp and fish, mainly for Oriental markets.
Their output also includes miscellaneous varieties of fish, oysters, squid, ete., the
aggregate annual product amounting to about $100,000 in value.

The drying of shrimp was begun in Louisiana in 1873 by Chin Kee, whose plant
was located on the western banik of the Mississippi River opposite New Orleans. The
following season he moved to Bayou Dupont, near the head of Grand Lake, about 80
miles below New Orleans, In 1880 a second establishment or ¢ platform?” was built near
Bayou Cabanage. A third platform was built in 1885 at Bayou André. The business
continued fairly prosperous until 1893, when the severe storm in October completely

- destroyed the Bayou André platform and camps and severely damaged the other
two platforms. The latter, however, were immediately repaired,. and in 1897 another
platform was erected-about a mile above Cabanage.

These shrimp-drying establishments consist of a large platform, on which shrimp
are dried, the necessary furnaces and kettles for boiling, warehouses, living apartments,
storehouses, wharfage, apparatus, etc. The platforms range in area from 25,000 to
80,000 square feet, and are substantially built of pine boards 1 inch thick with close
joints. The number of employees at each establishment ranges from 6 to 12.

Prior to 1886 the shrimp were boiled in kettles over open fires, but since that date
greater neatness and economy of fuel have been secured by the use of a grate with a
chimney, somewhat similar to the old form of sugar-boiling. = The kettles over the
grates are 5 feet long, 4 feet wide, and 18 inches deep, with a division in the center.

The shrimp are received from the fishermen each day, thus insuring their fresh-
ness and rendering the use of ice unnecessary. Prior to 1888 the price paid was 80
cents per basket, containing about 84 pounds; but since that date the price has been
uniformly 65 cents per basket. When measured and received from the boats, the
shrimp are rinsed and placed with water and the necessary quantity of salt in the
kettles, each kettle holding about 5 baskets of shrimp. About 4 or 5 pounds of salt
are used for boiling 100 pounds of shrimp, Liverpool salt being preferred, but coarse
American salt is also used.
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-The brackish lake water suffices for cooking, and it is used for several successive
boilings, additional water and salt being added as necessary. The shrimp are boiled
for five or ten minutes, when the cover is removed and the shrimp stirred thoroughly
with a paddle or other appliance. The cover is then replaced for 10 or 15 minutes
longer, when the shrimp are removed with perforated skimmers or shovels and spread
on the platform, where they are exposed to the action of the sun, being turned and
separated at intervals during the day and covered, when necessary to protect them
from moisture, until the drying is completed, this usually requiring two or three days.
When shrimp are coming in plentifully the boiling is frequently kept up all night, the
boiled shrimp being placed in heaps on the platform and covered with ecanvas until
morning. -When thoroughly dry, the Chinamen, with clean shoes or moccasins, tread
them for a time to detach the shells and heads from the main part of the flesh. These

“shells and light particles are fanned off by throwing the shrimp upward through the
air, somewhat in the same style as that practiced with wheat, rice, and other similar
grains. The meats of the shrimp are then placed in sacks, beaten and thoroughly
shaken to complete the breaking up and removal of the shells, after which they are
again winnowed or passed through hand sifters, so as to remove all dust and particles
of shells adhering to them. They are next made ready for shipment by placing them
in flour barrels, containing about 200 pounds each, and are sent to the various markets.
In packing, the shrimp should be graded, the whole bright meats being kept separate
from those broken or discolored on account of rains during the process of curing.

Each basket of green shrimp yields about 93 pounds of dried shrimp, which sells
for about 14 cents per pound. The market is among Asiatic races almost exclusively.
The great bulk is sent to San Francisco, but some are shipped to New York, Philadel-
phia, Chicago, and Havana. TFrom San Francisco the shrimp are sent to China, Japan,
and throughont the west coast of the United States. The quantity dried during the
past four or five years in Louisiana has been much less than previous to 1893, and the
profits have greatly decreased, owing to competition with Mexican ports.

The following summary shows the quantity prepared in Louisiana during ea(,h
year since 1886:

o Dried » Dried
Year. ! shrimp. Year. shrimp.
Pounds, Pounds.
804, 200 8 121, 800
319, 000 83, 200
346, 400 116, 000
203, 600 144, 400
280, 200 151, 400
285, 200

The method of drying shrimp practiced by the Chinese at San Francisco is thus
described by Mr. Richard Rathbun:

After the day’s fishing is over it is usually customary to carry the fresh shrimp to the Vallejo
street market in San Francisco in live-baskets covered with a netting, which has a hole in the center
closed by meuns of a puckering string. At the market thelive shrimp sell at therate of about 10 cents
per pound, and those remaining unsold are carried back to tho Chinesesettlement and put at once into
boiling brine. The kettle for boiling the shrimp is arectangular iron tank 6 feet long by 4 feot wide and
2 fect deep, with a fireplace underneath. After sufficient boiling, care being taken to prevent over-
cooking, the shrimp are taken out and spread to dry upon level plats of hard ground, which have been
previously stripped of grass and rendered perfectly smooth. They are spread out and turned ocoasion-
ally by means of a hoe-like broom. After four or five days, or when pericetly dry, they are crushed under
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large wooden pedestals, or trod upon by the Chinese in wooden shoes, for the purpose of loosening
the meats from the outer chitinous covering, after which the entire mixture is put throngh a fanning
‘mill for the actual separation of the meats and shells. The fanning mill, a somewhat crude affair, is
.constructed of wood Ly the Chinese on precisely the same principle as the one used for winnowing
grain. It measures about 8 feet long by 5 feet high, and consists of a square box, divided on the inside
for the passage of the separated shells and meats, with a hopper above, and a large fan wheel worked
by a crank at one end. The meats are partly used at home or at the various inland Chinese settle-
ments, but are mostly shipped to China. The shells are also utilized as manure to some extent about
San Francisco; but, like the meats, are mostly sent to China, where they serve as a fertilizer for rice,
tea plant, etc. In San Francisco they sell at about 25 cents per hundredweight. Both the meats and
shells are shipped to China in sacks. The trade is entirely in the hands of Chinese merchants, who
- ship by way of Hongkong. The meats are eaten by all classes in China, but are cheaper and less
esteemed than the native shrimp, which are comparatively scarce.

Dried . shrimp form a very popular article of food among Asiatic races and are
worthy of more extended use in this country. They are very nice rolled in butter and
fried, good for making curry,and for ‘‘jumbalayer?” they are excellent. In China many
of the broken shrimp are made into paste by grinding between stones.

In 1885, in connection with their -shrimp drying, the Chinese on the Louisiana
coast dried a quantity of oysters for market, but the venture was unsuccessful on
account of the high price at which it was necessary to sell the product in order to
reimburse them for their outlay, 50 cents per pound for the dried oysters being
scarcely sufficient to meet expenses. '

The tails of the rock lobsters or salt-water crayfish (Panulirus interruptus) are fre-
quently dried in the sun without previous boiling or salting by the Chinese on the
Pacific coast, but the aggregate of the business is not large.

Since 1885 the Chinese located at Barataria Bay, Louisiana, have dried a quantity
of fish each summer. In doing this they make temporary quarters on Timbalier
Island, in Terrebonne Parish, Louisiana, using old material from the permanent camps
in Jefferson Parish. Tarpauliu or palmetto supplies sheltering for the workmen, and
small slat-work frames, about 8 feet long by 4 feet wide, are used for holding the fish,
which are turned every few hours by placing a second frame on the one holding the fish,
turning both together and then removing the first frame. The season extends usually
from May 1 to June 30, and from one to three weeks is necessary for the drying.

All varieties of salt-water fish are there dried except the small bony ones and
those excessively fat. . Few of the fish are dressed before drying, the head, scales, fins,
and viscera remaining, except that the large redfish or channel bass are eviscerated
and have the heads and fius removed. The fish are purchased from the seiners at a
cost. of $1.40 per basket, containing about 98 pounds. A basket of green fish yields
about, 47 pounds of dried, which sells for 4 or 5 cents per pound wholesale. In 1897
the two companies operating on Timbalier Island received about 1,300 baskets of fish,
which yielded 61,100 pounds of dried fish, valued at $2,936.

On the Pacific coast the Chinese usually remove the heads and viscera from the
large fish, and in some localities they salt the fish in brine and then dry them, much
like the present method of curing cod. Some of the larger sharks and skates are
split through the back and hung on poles. The barracuda, albacore, and bonito are
split lengthwise along the back, soaked for 2 days in brine, and then dried in the sun,
losing about 50 per cent of their weight in drying. The flesh of the dried barracuda
resembles codfish somewhat, being white and firm. They usually sell in San Francisco
. at 3 or 4 cents per pound wholesale.
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The redfish (Trochocopus pulcher) are dressed by opening the abdomen and
removing the viscera, and Chinamen exhibit mueh ingenuity in giving a picturesque
appearance to the head and teeth of this species. According to Dr. D. 8. Jordan:

A ““junk” with the deck covered with drying redfish seems at a little distance to be full of frogs
about to leap. Sometimes I have noticed that the fatty protuberance on the forehead of the redfish
has been cut off. This is valued as a delicacy and used for fish chowder.

Squid are dried in small qnantities by Chinamen on the coast of California. They
are washed and spread out on small slat-work platforms or flakes. The large squid
are first split, but the small ones are dried in the condition in which removed from the
water. The largest squid-drying establishment is located at Point Alones. There
some of the flakes are placed on the ground, but the majority are elevated.on posts 2
or 3 feet high, and resemble somewhat the codfish flakes of New England, the prin-
cipal difference being that the squid flakes have the slats much closer together than
those used for codfish, About 10 days are required for the process of curing, and no
salt whatever is used. When thoroughly cured they are packed in bundles, each
containing about 135 pounds and upward, and each package is covered with matting,
They are sent to San Francisco, where some are sold to the domestic trade, and the
remainder exported to the Hawaiian Islands and to China.

DRIED STURGEON PRODUCTS.

In the sturgeon fisheries of Russia and of Asiatic countries, and quite recently,
to a.small extent, in the Columbia River fisheries the spinal cords of the sturgeon
have been utilized. After being cleaned and dried this substance is excellent for fish
pies, soups, chowders, etc. The method of its preparation in Russia is as follows: *

After the fish has been eviscerated an incision is made in the flesh, and by means of & hook enough .
of the spinal cord is drawn out to furnish a good hold for the fingers, by means of which the whole
is extracted in a band, 4 or 5 feet long, consisting of a round whitish substance, marked or slightly
disconnected at intervals like sausage links. It is carefully washed in fresh water to remove the
blood and slime, and is then drawn by a workman between the edge of the washtub and his left hand,
~ or similarly compressed, to remove the soft viscous matter or nerve tissues contained within; or some-
times it is cut open and those tissues scraped away and discarded. After this operation the substance
is ringed in another tub of fresh water until it becomes quite clear, and. it is then exposed in a free
circulation of air-until it is thoroughly desicoated. For marketing, it is out into pieces 4 or 5'inehes
in length, or it is tied in bundles composed of a number of spinal cords. On the Columbia River it
sells for abont 40 cents per.pound, and in Russia it sells for the equivalent of 40 to 60 cents per pound,
25 of the common sturgeon of Russia (dcipenser guldenstidtii) being required to furnish 1 pound of

véziga or viaziga, as the product is commonly known in the European markets.*

The preparation of the spinal cords of sturgeon on the Columbia River is thus
described by Mr. W, A, Wilcox:*

One product of the sturgeon is used entlrely by the Chinese, namely, the spinal marrow. As
svon as the fish are landed at the packing establishment a Chinaman, armed with a hook, pulls out
enough of the marrow to furnish a good hold ; then, seizing it, draws the remainder of it ont, hand over
hand. In theaverage-sized sturgeon the spinal cord is 4 or 5 feet long and consists of long, white con-
necting links resembling sausages. These are out open and the jelly-like substance contained within
is seraped off and thrown away. This marrow is known by the Chinese and the trade under the name

of “bone.” It is thoroughly dried, and if not sold to the Chinese in this country it is exported to
China, where it is much prized for making soups. The Chinamen pay 4 cents & pound for this ‘“bone”
and remove it from the fish themselves : .

* See Rapport sur les Expositions Internationales de Péche, par J. I.. Soubeiran, Paris, p. 161..
t Report U, S. Commission of Fish and Fisheries for 1893, p. 252,
¥.C. B., 189827
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The following description of the methods of drying sturgeon meat—or, more prop-
erly, the dorsal portion of the fish—in Russia is extracted from Alexandre Schultz’s,
“Notice sur les pécheries et la chasse aux phoques dans la Mer Blanche, ’Océan

" Glacial et 1a Mer Caspienne,” St. Pétersbourg, 1873:

For making good ‘“balyk” a large and tolerably fat fish is selécted, whose head, tail, sides, and
belly are taken off. That which remains, the dorsal part, has to undergo a special salting, while the
other parts are salted in the usual manner. The backs of the common sturgeon (4cipenser guldenstidtii)
and of the ‘‘sévriouga’” (Acipenser stellatus) remain entire, while those of the large sturgeon (dcipenser
huso) are cut, either lengthwise only or else both lengthwise and crosswise. The pieces are placed in
a tub so as not to touch each other nor the sides of the tub; and they are left thus after having been:
covered with a thick layer of salt from 9 to 12 days, and even 15 days when the pieces are large and

.the weather is hot. The salt is mixed with a little saltpeter, to give to the balyk a reddish color, 2
pounds of saltpeter to 50 poods [1,800 pounds] of balyk. Allspice, cloves, and bay leaves are
frequently put into the brine. When the salting is finished, the balyk is put into water for a day
or two, in order to detach all particles of the brine from it. Thereupon it is dried, first in the sun
and then in the shade, on roofed scaffoldings, which are erected for the purpose. This last-mentioned
operation requires from 4 to 6 weeks, and is considered finished when the balyk begins to cover with
a slight mold, the absence of which shows that it has been salted too much.

Good balyk must be as soft and tender as smoked salmon; must have a reddish or orange-
brown color; and must have an odor something like that of the cucumber; it must also be transparent,
show no traces of putrefaction, nor have a bitter taste; and, finally, it must not be too salty.
There are very few manufacturers who can prepare balyk that has all these qualities. )

A pood (36 pounds) of good balyk cosis at the manufactory at least 18 rubles ($12.60), and at
retail it can seldom be bought for less than 1 ruble (70 cents gold) a pound. The balyk made in
March is considered the best. On the banks of the Koura, and in the trans-Caucasian waters, where

_ the sévriouga (Acipenser stellatus) is caught in large numbers, balyk is made of at least 300,000 of
ihese fish every year. This balyk, commonly called ‘‘ djirim,” is not of the first quality. It is dry,
very salty, and is much sought after by the inhabitants of Kachetia, because it produces thirst and

- gives them occasion to quench it with the excellent production of their vineyards. A large sturgeon
of 20 poods (720 pounds) yields 5 poods (180 pounds) of balyk; a very large sévriouga, 15 pounds;
a common-sized sévriouga, 4 pounds; and the common sturgeon, from 8 to 12 pounds.

DRIED TREPANGS.

The preparation for market of the soft echinoderm variously designated as sea-
cucumber, sea-slug, béche de mer, trepang, etc., was once attempted on the Florida
coast. The trepang is a very popular food product in oriental countries, esteemed
not only by the natives, but by foreigners residing in those countries, China imports
annually about 5,000,000 pounds, at an average valuation of* 20 cents per pound, from
the South Pacific Islands and Japan, where the holothurian is very abundant. In
preparing trepangs for market, they are boiled in water for from 10 to 30 minutes,
according to varieties and sizes, split down on the gide, eviscerated, and then exposed
to the sun until perfectly cured. In some countries, as in Malay Islands, they are
dried over a wood fire, but this product is less desirable than if dried in the sun. It
is important that they be kept dry until they reach the consumers, otherwise they
become flaccid and decay. '

Mr. Silas Stearns described the fishery attempted on the Florida coast as follows:

In 1871 an Englishman came to Key West, Fla., for the purpose of gathering and preparing tre-
pang for the Chinese market. e erected a shed, under which were built fireplaces, with large kettles
and other arrangements, and also frames for drying. He arranged with the fishermen, and fishermen’s

boys particularly, to bring him all the sea-slugs they counld obtain, for which he was to pay a certain
price. As the slugs were very abundant on the shoals about Key West, and the prices paid for them
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were liberal, no trouble was experienced in obtaining large supplies. The sea-slugs, still alive and
fresh, were thrown into the kettles and boiled a certain length of time, but as to the composition of
the liquid in which they were cooked, my informant could not tell me. Then they were taken out,
the outer rough skin rubbed off; and the body split with a knife, after which the intestines were
removed and the body spread on canvas in the sun to dry. The next operation after drying, and the
final one, was to.smoke them, This was donein a smokehouse of the ordinary kind, in which they
were suspended on slats. After the final process the trepang were packed in bales, covered with
sacking, and shipped to New York, where they were probably reshipped to China. For two seasons
(winters) this industry was kept up, and apparently with much success; but at the close of the
second season the houses and apparatus were sold, and the operator left Key West. Since then
nothing further has been attempted in the trepang industry there.* ’

Trepangs are abundant on several other portions of the United States coast, and
especially so on the northwest coast and among the Alexander Islands, and there
seems no reason why these supplies should not be utilized and an industry of consid-

erable importance developed. ;
The following description of the method of curing trepangs among the East
Indies is from The Commercial Products of the Sea, by P. L. Simmonds: N

The first thing to be done on arrival at an island where the slug is plentiful is to erect on shore
a large curing-house about 90 féet in length, 30 feet in breadth, and about 10 feet high. These houses
are generally built of island materials and thatched with mats of cocoanut leaves; this thatch must
be well put on, so as to prevent the rain from penetrating. The sides are likewise covered with these
mats, and a small door should be left in each end. Platforms for drying the slugs are then erected
along one side of the house. They should run the whole length and be about 8 feet in breadih,
the lower one about breast-high from the ground, and the upper 8 feei above that. The frames are
generally made of coceanut trees and covered with two or three layers of split bamboo or reeds, sized
close 80 a8 to form a sort of network for the slugs to lie on. Much care and skill is required in the -
construction of these platforms, so as to prevent the bdche de mer from burning. A irench about 6
feet in breadth and 2 feet in depth is then dug the whole length of the platforms for the fires. Tubs
filled with salt water are placed atshort distances along theside of the trench and a supply of buckets
kept in readiness to prevent the fires from blazing up and burning the fish or platforms, as well as to
regulate the degree of heat necessary for drying the slugs.

The process of curing is this: The bdche de mer is first gutted, then boiled in large pots, and,
after being well washed in fresh water, carried into the curing-house in small tubs or baskets and
emptied on the lower platform, where it is spread out (about 5 inches thick) to dry. The trench is-
then filled with firewood, and when the platform is full of trepang the fires are lighted and the drying
process commences. From this time the fires must be kept constantly going day and night, with a
regular watch to attend to them, On theafternoon of the following day the fires are extinguished for
a short time and the slugs shifted to the upper platform, having been first examined, and splints of
wood put into those which may not be drying properly. When this.is done, the lower platform is
again filled from the pots, the fires immediately lighted, and the drying process continued as before. .
The slugs on the lower platform must be turned frequently during the first 12 hours. On the second
day (the fires having been extinguished as before) the slugs on the upper platform are shifted close
over to one end to make room for those on the lower platform again, and so on ‘as before for the two
following days, by which time the first day’s produce will be properly cured. It isthen taken off the
platform, and, after having been carefully examined, and those not dry put up again, the quantity
cured is sent on board the vessel and stowed away in bags. But should the ship be long in procuring
a cargo it will require to be dried over again every three mouths in the sun, on platforms erected
over the deck, as it soon gets damp, unless when packed in air-tight casks.

If the bdche de mer is plentiful and the natives bring it daily in large quantities, 40 men will
be requisite to perform the work of a house of the above size, and the pots will want two hands to
attend them. These curing-houses consume a large guantity of firewood daily. When bdche de mer
is cured and stowed away great care should be taken to prevent it from getting wet, as one damp
slug will speedily spoil a whole bag.

* Fishery Industries of the United States, sec. v, vol. 2, pp. 815-816,
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1t appears that there are two ways of boiling bache de mer, equally good. The first is to take
them out when boiled about a minute, or as'soon as they shrink and feel hard; the other method is
- to boil them for 10 to 15 minutes; but in boiling either way the slugs ought, if properly cooked, to dry
like a boiled egg immediately on being taken out of the pot. Bache de mer dried in the sun fetches
a higher price than that dried over a wood fire. But this method would not answer in curing a ship’s
cargo, as they take fully 20 days to dry, whereas by smoking them they are well cured in 4 days.
Much skill is required in drying b2che de mer, as well as in boiling it, as too much heat will cause
it to blister and get porous like sponge, whereas too little heat again will make it spoil and get putrid
within 24 hours after being boiled. There is, likewise, great care and method requisite in conducting
the gutting, for if this be not properly attended to by keeping the fish in warm water and from
exposure to the sun it will, when raw, soon subside into a blubbery mass and become putrid in a few
hours after being caught.

DRYING FISH BY ARTIFICIAL MEANS.

A number of devices have been invented for drying fish by artificial means, by
the use of heat, dry air, absorption pads, ete., but none have come into practical use
on a large scale.. In 1878 there was introduced a drier,* consisting of one or more
horizontally revolving wheel-like tables, having two outer rings with a bottom of
network ou which to place the fish and a corresponding covering of network to overlie
and retain the fish during the rotation of the table. The tables are in sectionai form
to admit of the fish being removed from any portion without disturbing that in any
other portion; the whole is supported by converging arms radiating from a vertical
spindle. After the fish are placed within the network frame the structure is rotated
at a speed to be regulated by circumstances, thus creating a current of air, causing a
. rapid drying of the fish.

A system modeled somewhat on that used in frmt-dners was introduced in 1877.t
The fish are dressed and placed in a tight vessel on a false perforated bottom a few
inches above the real bottom. Steam is admitted and the fish cooked until freed from
the bones. The flesh is then spread on hurdles, which are introduced successively
into a chamber, into the lowest part of which is admitted a current of air heated to
about 2000, After the first has been exposed to this temperature about 10 minutes,
it is moved up about 4 inches and a second introduced, and so on successively until
there are 10 or 12 hurdles in the chamber, and thereatter as each additional hurdle
is placed at the bottom the top one is removed.

During this operation the moisture evaporating from the fish forms a, vapor which
fills the drying chamber, thus keeping the fish in a humid atmosphere and preventing
* it from becoming suddenly dry and hard on its surface, and the texture is kept loose
to allow the water to evaporate freely.

This process did not prove a success, and in 1880 Mr. Alden, the patentee of the
above, introduced an improved method, as follows:

"Take fresh fish and remove the heads, tails, fins, entrails, and skins, and also the larger bones,
leaving the clear fresh fish meat, which should be cut in'pieces of suitable size, thoroughly cleansed
in pure cold water, and then placed in an evaporating pan placed upon and surrounded by a heating
coil or a steam jacket, and having one or more movable blades revolving around on the inside of the
pan, so arranged that when in motion the blades will operate upon the principle of the plow, so as to
avoid shoving the mass while throwing a furrow in such manner that the fresh fish meat is prevented

from adhering to the bottom or the sides of the pan, and is kept constantly in a revolving motion, so
as to adwnit free access of the drying atmosphers for rapldly removmg the vaporized moisture, in aid -

¥ See United States Letters Patent, No. 207913. tSee Letters Patent, No. 186893,
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of which a fan or vacuum chamber may be used, and the mechanism may be operated by steam or
other power. . When the evaporated fresh fish meat has been placed in the evaporating pan, steam is
applied to the heating coils or steam jacket, and the revolving blades are immediately set in motion,
the operation or effect of which is within a few minutes to dissolve the fish meat into a jelly-like mass,
in which condition, when kept in motion, it soon loses all its free moisture, rapidly disintegrates, and
becomes dry or solidified fresh fish fibril, having much the appearance of fine broken vermicelli.
Under this'method the fish fibril separates and entirely frees itself from the minute or smaller bones,
8o that they may readily be removed. The fresh fish fibril should be kept in rapid motion until suff-
- ciently dry to remove from the pan (which is determined by its failure longer to throw off vapor),
when it should be spread npon cooling screens or muslin until eold, when it may be packed in tin,
wood, or paper boxes for keeping or for transportation. Under this process the time required is from
thixjty to forty minutes, and the temperature must be kept below the cooking point, 8o as to prevent
coagulation of the fish gelatine, and the product, or fresh fish fibril, will, in proportion by weight, be
as 1 pound to 10 pounds of live fish, and 5 pounds of prepared fresh fish meat. The greatest possible
celerity should be had and care taken that the prepared fresh fish meat is entirely fresh, pure, and
without taint. Iresh fish put up after evaporating its free moisture and being fibrilized in the
manner describéd retains its entire nutriment and flavor, is free from all foreign and injurious sub-
stances, contains no salt, has no affinity for moisture, and will keep in any climate for a long time.

. A plant was established at Gloucester, Mass., in 1881, for the preparation of Alden’s
specialty, but it did not compete successfully with the boneless codfish, then being
prepared in such large quantities at that port. _

By a process designed in 1879 by Mr. J. M. Reid,* of Canada, fish previously brine-
salted are placed in a tight receiver and subjected for a time to compressed heated
air for the purpose of extracting the moisture..

Another method that promised success was put in operation at Gloucester in the
spring of 1883, it being the invention of Halifax parties.t " Two apartments were fitted
up with flakes, the floors being partly open to allow the air to circulate. By means
of piston blowers, or of fans operated by steam power, the external air was drawn in
from one side of the building and forced over the fish and out on the other side, when
the atmosphere was in suitable condition for drying. But when it was loaded with
moisture both the inlet and outlet connecting the room with the outside air were
closed and communication opened with a cooling room overhead, the temperature of
which was lowercd by cakes of ice, and the air contained in the drying and cooling
‘rooms was forced over the fish, thence through the cooling room, and back again over
the fish and so on, continually keeping the fish cool. The inventor claimed that the
fish were brighter and contained less dirt and dust than those dried on flakes, but the
expense of the process was considerable and consequently it was soon abandoned.

In 1890 Mr, Cathecart Thompson, of Halifax, brought to notice a process by which
he claimed that codfish can be dried by absorbent pads, thereby obviating the dangers
and delays of the present method. This process was originally as follows:

A layer of green-salted fish is spread evenly on an absorbing pad. Common gunny cloth makes a
good, cheap, and effective one. Another pad islaid over this, succeeded by another layer of fish, followed
again by a pad, and so on successively until the whole quantity of fish is spread, a pad being placed
over the last layer. A platform of boards is then laid on this, and weights or other appliances are
used to cause a slight, continuous, and uniform pressure. The pile is allowed to remain from 24 to 48
hours, during which time the pads become saturated with moisture, which they have exiracted from
the fish. Repiling then takes place, dry pads being substituted for the wet ones, the latter being
dried for further use. Repiling with the substitution of dry pads is continued till the fish have
become sufficiently dry, a week or ten days being long enough to effect this object if intended for the
home or West Indian market. For more distant murk.ets a somewhat longer period would be required.

S Letters Patent No. 2213857 1 8ee Letters Patent No. 230382, dated December 6,1881,
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In 1892 Mr. Thompson introduced the following improvemeut on his method :

A number of light frames of 2 by 1} inch lumber, 6 feet in length and 3 feet in width, are
constructed. One of these is laid upon the floor and a layer of dry moss and sawdust is spread
thercon. This is covered with a sheet of cotton cloth large enough to envelop the frame, a layer of
fish is spread flesh down thereon, and the whole is covered by another sheet of cotton. A second
frame is placed over the first one and the same process is continued till a height of 3 or 4 feet is
attained, then a thick layer of moss or sawdust is placed over the last tier of fish and a cover of boards
sufficiently large to go inside tho frame is laid over all. Pressure is then applied, by screw or lever,
to thoroughly embed the fish in the absorbent. The spreading of the moss and sawdust over the
layer of fish fills up the interstices between them and brings every part in contact with the absorbent,
and at the same time prevents the fish from being pressed out of shape.

Tn the twenty-fifth annual report of the Canadian Department of Marine and
Fisheries the following account of the above-described process is given:

A guantity of 200 pounds of cleaned fish, put under Thompson’s process, gave the following
weights:

. . 5 Percentage
Duration of test. ‘Weight. of 1058? f
Pounds.
After 72 hours pressure. ........ceca.. 170 15
Afrer 120 hours pressure............. 155 224
After 192 hours pressure........-.... 144 28
After 264 hours pressure............. 134 33
After 312 hours Pressure............. 128 36 J

Thus, 200 pounds of cleaned fish, after a pressure of 312 hours, is reduced to 128 pounds, 36 per
cent moisture being extracted. This seems sufficient to establish the fact that in this way enough
moisture can be extracted by simple and cheap means to secure the fish against damage at times when
drying under the ordinary process would be impossible. This method could be employed with great
advantage by fishermen at the places of catch, as the moisture could be removed from the fish con-
tinuously and quite independent of weather. They could then be placed in piles, and the first fine
day taken advantage of for final drying. For fish which have been cured by Mr. Thompson’s experi-
ment, six hours in the sun should suffice for the United States market, and from 24 to 48 hours to
render them suitable for the Brazil narkets, where hard and very dry fish are required. Mr, Thompson
intends to continue his experiments on a larger scale, to enable him to make the final test of sales in
foreign markets, when a further report will be made, and, if successful, a bulletin will be issued by
this department. The different experiments were ihspected by experienced fish-merchants, who have
certified that in their opinion the extraction of 30 per cent will secure the fish from damage until
suitable weather offers for their final drying by exposure to sun and air—for the removal of the remain-
ing 10 per cent to 15 per cent. This they consider would not require more than from 6 to 48 hours of .
good drying weather, according to the market for which the fish are intended.

Mr. Thomas 8. Whitman, of Annapolis, Nova Scotia, obtained letters patent on
May 10, 1892, in the Dominion of Canada, and on the 13th of February, 1894, in the
Uhnited States, for an improved process of curing and drying cod by exposing the fish
alternately to artificial heat and to currents of fresh, cool air. The inventor claims
that by his process fish can be cured much quicker than by the present system and
without any of its injurious effects, and that the exact quantity of moisture desired
can also be removed from the fish, so as to suit the taste of consumers in different
countries. .

The following description applies to Mr. Whitman’s process:

The wet-salted fish are taken from the kench and washed, after which the surface water and

pickle is pressed out of the fish by steam press or otherwise. After having been in press for a few
hours the fish are ready to be spread on the wire flakes or trays that are placed in rows about 9
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inches apart, the rows of flakes or trays being contained in compartments that are traversed by pipes
in which steam or hot water is permitted to circulate. The maximmum temperature which the steam
or hot water in the pipes should impart to the compartments is about 95° F. ’

The fish having been spread upon the trays or flakes in the compartinents are allowed to remain
in a temperature of 90 to 95 degrees for a few hours, until they are thoroughly warmed, whereupon
currents of cool, dry air are forced over and under the fish on these flakes or trays. These currents of
Adry air come from channels or flues that open into the compartments. .By opening and closing these
¢old dry-air flues at proper intervals of, say, two or three hours, thus alternately cooling and heating
the fish, from 1 to 2 per cent of moisture per hour is taken from the fish. - The products of evaporation
are carried off from the compartments by flues running to a chimney, or suitable ventilators may be
placed in the tops of the compartments for carrying off the moisture to the roof of the building, or
otherwise. It will be perceived that if the heating process were carried on by itself continuously
instead of interruptedly, the atmosphere surrounding the fish would soon be charged with moistare
to such an extent as to prevent any further evaporations, and the fish, too, wounld be injured by being
warmed for too long a time or too thoroughly. The currents of fresh air which alternate with the
heating process described serve to bring down the temperature of the fish and also to carry off the
moisture-laden atmosphere which surrounds the fish, bringing into action'fresh air which is ready to
be charged with new moisture carried away from the fish by the next heating process.

The fd]lowing account of the application of the Whitman process to curing cod-
fish is abridged from a report made by the owners of the patent in the United States:

The first apparatus for practical working of the Whitman process was put up by the patentee at
Annapolis, Nova Scotia, in a building 40 by 80 feet of 2} stories. This fish-drying establishment
has been in constant active operation for four years, and has turned out from the green and kench-
salted fish about 10,000 to 15,000 quintals of dry fish annually for export to West Indies, Central and
South America, and long-voyage tropical fish markets with very profitable results, giving employment
to large numbers of men and fishermen, causing a large increase in Bay of Fundy hake and haddock
fishing, and a steady advance in prices, till now these fish are actually commanding higher prices at
the Bay of Fundy ports of Nova Scotia than the hake taken by United States fishermen off the New
- England. coast are selling at in Gloucester or Boston; all this being the result of drying the fish
suitably for tropical markets, which it has been found impossible to do in the ordinary way by the
sun, owing to the humidity of the atmosphere and prevalence of fogs on the Nova Scotia and New
England coasts. - The same successful results have followed with all the fish-driers Mr. Whitman
has had erected for his own account or for others at Halifax, Nova Scotia.

At St. Johns, Newfoundland, for Messrs. Bowring Bros., and for Messrs. Job Bros. & Co., two of
the largest fish-exporting firms in America, these drying establishments have been in active operation
almost constautly, night and day, since erected, about three years ago, and Messrs. Bowring Bros. have
purchased Mr, Whitman’s patent right for the island of Newfoundland and depeundencies of Labrador.

At St. Pierre, Miquelon, under Mr. Whitman’s ¥rench patent in 1897, he erected a drier for
Messrs. Beust & fils, of Granville, France, who have a large fish establishment at St. Pierre and u fleet
of vessels employed in fishing on the Grand Banks of Newfoundland. This drier they operate on a
royalty, and have made a good success of it, drying fish for export to Madagasear and other French
colonies in tropical countries, which it was impossible to do on the Newfoundland coast in open air,
owing to humid climate and fog. At Paspibeac, Quebec, Canads, Mr. Whitman erected for Messrs.
Charles Robin, Collas & Co., Ltd., an extensive drier, costing $5,000, which has been most successfully
operated for two years past by Charles Robin, Collas. & Co., who, only two months after they had
commenced operations, bought of Mr, Whitman the patent rights for the Province of Quebec and
Baie de Chaleur coast and paid £1,000 in casgh.

" Asmall drier was erected at Halifax, in 1896, for Messrs. Geo. E. Boake & Co., especially to dry fish
for their Jamaica trade, which has been in constant use over two years and proved a great success
in saving of time and labor. At Halifax Mr. Whitman erected, in 1895, a large drier building, 60 by
120 feet, which has been in very successful operation ever since, and has enabled his company to open
up large and profitable fish markets in Central and South America, formerly largely controlled by
Norwegian fish-dealers. Mr. Whitman is now erecting a fish-drier at Gloucester for Messrs. John
Pew & Son, and is about to organize a joint-stock company to operate a large drier at Boston, not only
to dry fish for the cutting and other branches of the domestic trade, but for export fish trade.
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A correspondent writes as follows in the Yarmouth Herald of J uly 18, 1893
respecting the success of Mr. thtman’s fish-drying apparatus at Halifax:

Within the last few days I ha.ve had the privilege of visiting the extensxvc new fish-drying appa-
ratus that has been put in operation in this city (Halifax) by the inventor, Mr. Thomas S. Whitman,
of Annapolis. The building containing the apparatus and storage rooms has been constructed and
completed and operations have commenced within the last month. It is a very large building, 50 by
-120 feet, and is situated on Liverpool wharf, where there is ample wharfage, and where a large amount -
of fish can be taken care of. Entering the building a-very busy scene meets the eye; thousands of
quintals of fish are geen in the various processes of washing, drying, and packing for the largest fish
markets in the world. I was particularly struck with the rapidity of the operation, Mr. Whitman
buys all the green-salted fish that offers; by his process they are dried perfectly in 48 hours, and are
ready to ship in less than a week from kenching. It is certainly a new departure in the handling and
curing of fish.  The new system invented and introduced by Mr. Whitman is a perfect drier, and at
the same time the fish are so kept apart from each other during the entire process of drying that they
are also kept cool, the atmosphere by which they are dried being.of about the same temperature
required in the natural system of drying. It is astonishing to note the vast quantities of fish that can
be cured in a short time; several thousand quintals per week is the capacity of this large concern,
and it is certainly a busy hive of industry, one of the busiest in the provinces. To-day your corre-
spondent was shown about 8,000 quintals of fish that were being dried, and wost of them were in the
sea only a short time ago, and before the week closes they will be shipped in perfect order to the fish
markets of the West Indies. Considering the large amount of foggy, wet weather that the people of
the western counties generally have to meet during their fish-drying season, it would evidently be to
the advantage of our largest fish-packers if they were to'adopt the methods now used and invented by
Mr, Whitman, for it-is evident that a vast amount of time is thus saved in the curing of fish, while the
uniformity of the curing is maintained throughout, every fish appearing in perfect order as a result of
this process. = As I stated before, it only required 48 hours to thoroughly dry the fish, and they are
then ready for shxpment to any part of the world.

It is estimated tha.t the cost of drying codﬁsh by the Whltman process from the
water-horse to the finished product is about 30 or 35 cents per 112 pounds for fish
suitable for the West India trade, this covering two dryings of 24 hours each and a
sweating of 10 to 12 days. In preparing fish for Central America or northern Brazil,
23 days#' drying is necessary, and the cost approximates 40 or 45 cents, while for
southern Brazil the fish must be dried for 3 days by the Whitman process, and the
cost is about 45 or 50 cents per quintal of 112 pounds.

A number of other processes of artificial drying have been devxsed but: none of
them have been adopted to any extent by the tra.de. '
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PRESERVATION OF FISHERY PRODUCTS BY PICKLING.

Pickling foods consists in their preservation and subsequent retention in some
antiseptic flavoring solution, such as brine, vinegar, ete. Brine made of common salt
is used almost exclusively in pickling fish, while for mollusks, erustaceans, and a few
preparations of fish, vinegar with certain spices added is generally employed but
pickling with vinegar is of small importance cotipared with brine-salting.

A variety of flavoring solutions used for pickling in foreign countries are com-
paratively unknown in the United States. In Japan small fish are frequently boiled
and placed in shoyu or soja, a sauce made from fermented wheat, beans, and salt, In~
the same country salmon, cuttlefish, ete., are frequently slightly salted and then boiled
and placed in a tight package with rice partly fermented, the development of the
ferment being checked by the removal of moisture. The rice, taking moisture from the
fish, begins again to ferment and the fish imbibes products of the fermentation, such
as dextrine, sugar, and alcohol, and is thereby very delicately flavored.

A number of other antiseptics have been introduced for the purpose of preserving
food products, among which are boracic acid, salicylic acid, éte., but as these do not
flavor the product, and as they are not generally employed as a solutlon, their use is
not considered as pickling. A discussion of them is therefore reserved for the last
chapter of this repoxt the present chapter dealing with methods of pickling with
brine and vinegar.

DEVELOPMENT AND METHODS OF BRINE-SALTING.

The origin of pickling fish with salt is of somewhat uncertain date. It was known
to the Pheniciaus on the Spanish coast, and was employed by the Greeks to some
extent, and the Romans carried it to a high degree of perfection, especially in preserv-
ing swordfish from Sicily, tunny from Byzantium and Oadiz, mackerel from Spain,
-and  mullet from Exone. Brine-salting received its greatest development during the
thirteenth and fourteenth centuries at the bands of the Dutch in preserving herring
caught in the North Sea, and since that time.it has become one of the most important
methods of preserving fish. Its principal application in the United States is in the
preservation of mackerel, herring, alewives, salmon, mullet, cod, lake trout, whitefish,
bluefish, shad, ete. It is also used in preserving certain mlsbellaneous pxoducts, as
* cod tongues, halibut fins, sturgeon eggs, mullet eggs, ete.

The general method of brine-salting is to dress the fish and place them with salt
in tight vats or barrels, the salt uniting with the moisture in the fish forming a pickle,
in which they remain for a few days until cured, after which they are usually removed
and placed in market packages with new brine, But there are many exceptions to
this practice, depending on the species of fish and the markets for which they are
intended. Some fish, sea herring and river herring, for instance, are usunally not
dressed at all, being brine-salted in the natural or round condition. Others are
gibbed, or split to the vent and eviscerated. But most pickled fish are split either
on the back or the belly from the head to the tail, so as to lay out flat; some have
the heads removed, and a few have a large portion-of the backbone cut out.
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However they may be dressed, it’is important that the fish be salted as soon as
practicable after removal from the water—in the meantime being protected from the
sun, from bruising, etc. In case the fish have been dressed they are usually washed
and soaked to remove all the blood. In salting, the fish are placed in the barrels or
butts, with dry salt sprinkled among them, the quantity used ranging from 20 to 25
pounds to 100 pounds of fish, On the New England coast Trapani salt is generally
used, except in the case of mackerel and one or two other species, for which Liverpool
salt is preferred. On the Great Lakes, Syracusc and Warsaw salts are preferred,
but the other kinds are used to some extent. Along the Middle and South Atlantic
coast Liverpool salt is usually employed. The dry salt unites with'the moisture in
the fish, making a pickle which soon strikes through the fish. If thin, dry fish are
being cured, it is sometimes well to add strong brine to aid in forming the pickle.

After a time, averaging for most species about a week or ten days, the fish are

"cured, and should then be placed in packages suitable for the market with additional
salt sprinkled among the fish, and the package completely filled with strong brine.
The principal difficulty encountered is the liability of the fish to rust; but by using
strong pickle and tight barrels, so that the fish are covered with pickle all the time,
this tendency may be easily overcome except during very warm weather.

The quantity of salt used in pickling fish varies according to the size and condi-
tion of the species handled, and experience and knowledge of the particular market
for which they are intended are the best guides in every instance. A mild-cured fish
is preferred to one heavily salted; but if too little salt is used the pickle is likely to
slime or sour and the fish become rusty. It is therefore usually desirable to err on
the side of too much salt rather than too little. Occasionally, to insure perfect pres-
ervation, it is necessary to use so much that the flavor of delicate species is more or
less injured. Sugar is sometimes employed to modify the action of the salt and to
improve the flavor of the articles pickled when it is not desired to keep the product
for a considerable length of time, as in case of pickling salmon. But the use of sugar
is sometimes attended with fermentation unless the pickled products be kept at a low
temperaturé; and glucose is now sometimes substituted. * The fish are first struck in
salt and then packed in a suitable receptacle with a solution composed of about 3
pounds of glucose, 10 pounds of salt, and 5 gallons of water, the glucose being
dissolved in the water before the salt is added. '

Pickled fish are placed in a great variety of packages adapted to the trade for
which they are intended and ranging in capacity from tierces, each containing 300
pounds, to small kegs containing only a pound. Mackerel, sea herring, salmon, cod,
and the like, are mostly put up in whole barrels of 200-pounds net capacity. River
herring or alewives are generally placed in 160-pound barrels, while the bulk of mullet, -
lake herring, whitefish, trout, and other lake species are usually packed in half-barrels
of 100 pounds capacity. Most of these species, however, are also placed in packages
varying from 50 pounds to 10 pounds, suitable for the various requirements of the
retail trade, each package being branded with the weight of the fish therein.

Carefulness in the selection of the packages is of great importance. Those used
on the New England coast are manufactured mostly in Maine, Bangor being the
center of the industry, and the 100-pound barrels or half-barrels used on the Great
Lakes are made principally at Sandusky; but while the products of those two cities
are the standards, many fish barrels are made at various other points. Wood which
imparts a peculiar flavor to the fish should not be used for making the barrels, unless
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for preparing fish for those markets which exhibit a preference for fish having such a

flavor. The staves and heads may be of white pine, white or red oak, spruce, poplar,

or chestnut, and they are sent to the fishing ports either ready for use or, to economize

freight, in shooks ready to be put together. The Bangor barrel has staves 28 inches

in length and the heads 17 inches between the chimes, and is bound with 8 hoops on-
cach bilge and the same number on each chime. In packing valuable fish, such as

mackerel, much stouter barrels are necessary than when packing herring, for instance.

The average cost of the Bangor barrel used in the mackerel trade approximates 55

cents, and the Sandusky barrel costs about 50 cents,

REGULATIONS RESPECTING BRINE-SALTING FISH.

With a view to maintaining the reputation of the output, and incidentally to pre-
venting fraud on the consumers, statutes affecting the packing of brine-salted fish
have been enacted in several of the States, especially in Maine, New Hampshire,
Massachusetts, Rhode Island, Connecticut, New York, New Jersey, Virginia, North
Carolina, and Ohio. The pickling of mackerel is regulated in Maine, New Hampshire,
Massachusetts, and Rhode Island. The laws of Connecticut attempt to regulate the
pickling of shad. In Ohio it is required that all pickled fish be inspected except
herring, mackerel, and shad; also in Chicago and some other large cities there are
municipal regulations relative to the same matter. TFew of the State or municipal
regulations are strictly enforced; and since there are no national laws protecting
inspected fish after leaving the jurisdiction of the State where packed, it frequently
bappens that fish inspected and uniformly graded according to the regulations of the
-State where prepared are repacked in other States and sold with short weights and
under wrong grades, low-grade fisli being sold for choice oues, short fish for Inng, and
even herring for mackerel, much to the injury of the trade. There is nothing to prevent
mackerel, for- instance, which has been pickled and inspected in accordance with the
regulationsof Maine or Massachusetts, from being repacked and sold under false brands.

A barrel of fish signifies 200 pounds of fish exclusive of pickle, but without proper
~ inspection many dealers are disposed to place less than that weight of fish, adding brine

- to keep the gross weight of the barrel’s contents the same. The faulty grading of fish
is much more frequently practiced, fish improperly cured or those of small size being
branded higher than the quality or size warrants. This is the principal reason why
so large a proportion of the pickled herring sold in this country are of foreign
importation; many dealers preferring to handle those cured and packed under careful
foreign inspection, even though the cost be nearly twice as great, since the braund
indicates exactly what they are buying.

Inspection regulations are of very early origin, those in Massachusetts dating
from 1651, They generally provide for inspectors, who are appointed by the governor
or chosen by the towns in which they are to serve. There was an inspector-general in
Maine prior to 1875, but the office was abolished that year, and at present the governor
is required to ‘“appoint, in places where pickled fish are cured or packed for exporta-
tion, one or more persons, skilled in the quality of the same, to be inspectors of fish,
who shall hold their office for a term of five years, unless svoner removed by the gov-
ernor and council,”

The regulation in New Hampshire respecting the appointment of inspectors is
almost identical with that of Massachusetts. The inspector-general is appointed
by the governor, with the advice and consent of the council, for the term of five
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years, unless sooner removed. He may appoint deputy inspectors, removable at his
pleasure, in every town where fish are packed for exportation. '

In Rhode Island ‘the electors in each town shall, annually, on their town election
days, choose and elect * * * one or more packers of fish.” -

In Connecticut ¢ the superior court in the several counties may appomt in each
town therein not exceeding 15 inspectors and packers of fish.”

In each of these States the inspectors are required to give a bond for the faithful
performance of their duties, the amount of the bond ranging from $10,000, in case of
the inspector-general of Massachusetts, to $100 for the local inspectors in Connecticut.
Their duties consist generally in inspecting and branding the fish salted under their
supervision, and the fees are: In Maine, 7 cents per barrel; in New Hampshire and Mas-
sachusetts, 9 cents, of which 1 cent per barrel goes to the inspector-general. In Rhode
Island “the packers [inspectors] of fish shall be paid for opening, assorting, inspecting,
weighing, pickling, packing or repacking, heading up, nailing, and giving a certificate,
if pickled codfish or mackerel, 20 cents for every barrel, and 15 cents for every half-
barrel * * *; and for all other, except codfish and mackerel, * * * 25 cents
for every cask.,” The Connecticut inspectors receive ¢ for packing, heading, plugging,
pickling, and branding each barrel of fish 20 eents, and for each half barrel 10 cents.”

‘While the foregoing are the fees tixed by law, yet generally, as there is no limit
to the number of inspectors, each packing house has one as a member of the firm or
employed in some capacity, so that the local fees are rarely paid.

The inspection in Maine is made under the following provisions:

Every inspector who inspects any kind of fish that are split or pickled fur packing, shall see that
they are in the first instance free from taint, rust, or damage, and well struck with salt or pickle; and.
such of said fish as are in good order and of good quality shall be pickled in tierces, barrels, half-
barrels, quarter-barrels, and tenths of barrels, or kits; each tierce containing 300 pounds, each barrel
200 pounds, and so on in that proportion; and the same shall be packed in good clean coarse salt,
sufficient for their preservation; and then each cask shall be headed up and filled with clear, strong
pickle, and shall be branded by the inspector with the name and quality of the fish therein. Mackerel
of the best quality, not mutilated, measuring, when split, not less than 13 inches from the extremity
of the head to the crotch or fork of the tail, free from taint, rust, or damage, shall Le: branded
“pumber one”; the next best quality, being not less than 11 inches, measuring as aforesaid, free from
taint, rust, or damage, shall be branded ‘number two”; those that remain after the above selection,
free from taint or damage, and not less than 13 inches, measuring as aforesaid, shall be branded ‘‘num-
ber three, large”; those of the next inferior quality, free from taint or damage, not less than 10 inches,
measured as aforesaid, shall be branded ‘‘number three”; all other mackerel, free from taiut or
damage, shall be branded ‘‘number three,small.” The inspector shall brand, in plain letters, onthehead
of every such cask, the weight, the initials of his Christian name, the whole of his surname, the name of
his town, and the letters ‘‘Me.” an abridgment of the month and the year, in figures, when packed.

Lvery inspector who inspects pickled alewives or herring, packed whole or round, shall see that
they are struck with salt or pickle, and then putin good casks of the size and material aforesaid,
packed closely therein and well salted, and the casks filled with fish and salt, putting no more salt with
the fish than is necessary for their preservation; and the inspector shall brand all such cesks with the
name of the inspected fish as aforesaid, but.in no case shall the inspector brand the casks unless the fish
contained therein shall have been packed and prepared under his immediate supervision,

All tierces, barrels, and casks which are used for the purpose of packing pickled fish shall be
made of sound, well-seasoned white oak, white ash, spruce, pine, chestnut, or poplar staves, with
heading of either of such kinds of wood, sound, well planed and seasoned, and when of pine to be
free of sap, and the barrels to be hooped with at least three strong hoops on each bilge and three also
on each chime; the barrel staves to be 28 inches in length, and the heads to be 17 inches between the
chimes, and made in a workmanlike manner to hold pickle.

If any person takes from a cask any fish pickled, cured, lawfully inspected and branded, and
substitutes therefor or frandulently intermixes other fish; or any inspector marks any cask out of his
town, or which he has not inspected, packed, and prepared himself according to law; permits other
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persons unlawfully to use his brands, or willfully and frauduleutly uses the same himself after the
expiration of his commission, he shall forfeit $20 for each cask or box so dealt with,

If any person lades or receives on board any vessel or other carriage, for any transportation from
this State, any pickled fish, or cured or salted whole fish, packed or not packed, not inspected and
branded as aforesaid, except such as is described in the exception of section 13, he shall forfeit at the
rate of not less than $5 nor more than $10 for every 100 pounds thereof; and any justice of the peace
may issue his warrant to the proper officer, directing him to seize and secure any such prohibited fish,
and convey it to any inspector within a convenient distance for inspection; and every person refusing
to give necessary aid in the service of such warrant, when required by the officer, shall forfeit $5 to the
person suing therefor in an action of debt; and sueh inspector shall open, inspeot, pack, and brand such
fish according to law and detain the same till all lawful charges of seizure and inspection are paid.

_The fish inspection laws of New Hampshire follow very closely those of -Maine.
The inspection laws of Massachusetts date from 1651, but have been modified from
time to time. The following are among the principal provisions at present:

Under the supervision of the inspeoctor-general and his deputies, respectively, all kinds of split
pickled fish and fish for barreling except herrings, and all codfish tongues and sounds, halibut fins
and napes, and swordfish, whenever said articles are intended for exportation, shall be struck with
salt or pickle in the first instance, and preserved sweet and free from rust, taint, or damage; and
when the same are found in good order and of good quality they shall be packed either in tierces con-
taining each 300 pounds, in barrels containing each 200 pounds, in half-barrels containing each 100
pounds, or in packages containing each less than 100 pounds, on which the number of pounds therein
shall be plainly and legibly branded. Every cask, kit, or package shall be packed with good, clean
salt suitable for the purpose, and, after packing with sufficient salt to preserve its contents, shall be
headed or well secured, and filled up with a clean, strong pickle.

Casks used for packing or repacking pickled fish intended for exportation, except casks contain-
ing less than 25 pounds weight, shall be made of sound, woll-seasoned white oalk, ash, red oak, spruce,
pine, or chestnut staves of vift timber, sound and well seasoned, with heading of either of said kinds
of wood, and when of pine such heading shall be free from sap and knots and be planed. The barrels,
half-barrels, and tierces shall be well hooped with at least three good hoops of sufficient substance
on cach bilge and three hoops of the like quality on each chime. The barrel staves shall be 28 inches
in length and the heads shall be 17 inches between the chimes, The harrels shall contain not less than
28 nor more than 29 gallons each; the half-barrels not Jess than 15 gallons each; and the tierces not
less than 45 nor more than 46 gallons each. Bach cask shall be made in a workmanlike manner, and
branded on its side, near the bung, with the name of the maker.

‘There shall De five qualities of mackerel, three of salmen and shad, and two of other kinds of
pickled fish. Mackerel of the best quality, not mutilated, measuring not less than 13 inches from the
extremity of the head to the _croteh or fork of the tail, free from rust, taint, or damage, shall be
branded “number one.” ‘The next best quality, being not less than 11 inches, measuring as aforesaid,
free from rust, taint, or damage, shall be branded ‘ number two.” Those that remain after the above
selections, if free "from taint or damage, and not less than 13 inches, measuring as aforesaid, shall be
branded ‘‘number three, large.” Those of the next inferior quality, free from taint or damage, not
less than 10 inches in length as aforesaid, shall be branded ‘‘number three.” All other mackerel free
from taint or damage shall be branded ‘“number four.” Those salmon and shad which are of the best

- quality for family use, free from rust or damage, shall be selected for ‘‘number one” and “number
two,” the best of them selected and bLranded ‘““number one,” the residue “nnmber two”; all that
remain free from taint, and sound, shall be branded ‘‘number three.” Of all other pickled fish the
best, whieh are free from taint and damage, shall be branded “number one”; those that remain, free
from taint and sound, number two.”

Each cask, kit, or package shall be filled with fish of the same kind or parts of the same kind
of fish, and whoever intermixes, takes out, or shifts any inspected fish which are packed or branded
a8 uforesaid or puts in other fish for sale or exportation, shall forfeit: $15 for each package so altered.
1f any casualty renders it necessary to repack a cask of inspected fish it shall in all cases be done by
an inspector of Buch fish.

The inspector shall brand in plain, legible letters, on the head of each cask of fish mspected by
him, tho denomination of the fish packed or repacked therein, the initials of his Christian name, and
the whole of his surname; and, if a deputy, the nameo of the place for which he is appointed, the letters



430 BULLETIN OF THE UNITED STATES FISH COMMISSION.

‘‘Mass.,” and the year in which the fish are packed; and shall also, when in his judgment it may be
necessary, nail in a suitable manner any cask in which fish are packed. Pickled fish duly inspected
in the State or country in which it is packed shall not be subject to reinspection in this State.

Small fish, which are usually packed whole with dry salt or pickle, shall be put in good casks of
the size and materials required in this chapter for the packing of split pickled fish, and shall be packed
close in the cask and well salted. The casks shall befilled full with the fish and salt, and no more salt
shall be put with the fish than is necessary for their preservation, and the casks containing such whole
fish shall be branded with the denomination of the fish, and a like designation of the qualities as is

- before described in this chapter in respect to the qualities of other pickled fish.

In Rhode Island provision is made for the election annually of one or more packers
of fish in each town, who shall see that all fish packed in the State are properly
pickled and repacked in casks in good shipping order, with good salt, sufficient in
each cask to preserve such fish from damage, to any foreign port. Other provisions of
the law are as follows: :

Pickled fish, whether codfish, mackerel, menhaden, herrings, or other fish, shall be sorted and
one kind only be put into one cask

Every cask shall be well seasoned and bound with 12 hoops; those of menhaden and herrings of
the capacity to hold 28 gallons, and those for other fish of the capacity, if a barrel, to hold 200 pounds,
and if a half-barrel, 100 pounds weight of fish; each cask to be full, and the fish sound and well cured.

Every cask being first searched, examined, and approved by a packer shall, when packed or
repacked for exportation, be branded legibly on one head with the kind of fish it contains and the
weight thereof; or the capacity of the cask, with the first letter of the Christian and the whole of
the surname of the paclker, with the name of the town, and with the words ‘“Rhode Island” in letters
not less than three-fourths of an inch long, to denote that the same is merchantable and in good
order for exporta.tlon

Every cask of pickled codfish and mackerel offered for sale or for exportation from this State
shall also be branded ““No. 1,” ¢“No.2,” or “No. 3,” to denote the quality of such fish.

Nothing in this chapter conta.ined shall hinder any fisherman or owners of fish coming to this
State from their fishing trips from selling or reshipping their fish to any other of the United States
without being packed into barrels or half-barrels.

Connecticut regulations for the inspection of pickled fish relate especially to the
curing of shad, and since none of those fish are now pickled in that State except for
home consumption the regulations are inoperative. The pickled-fish inspection laws
of other States are either inopérative or they relate to certain species, and will be
noted in the account of the methods of preserving those particular products.

BRINE-SALTED MACKEREL.,

In the preparation of few marine products in this country are such nice distinctions
made as in pickling or brine-salting mackerel. Not only has the work been reduced
almost to a science by the fishermen and dealers, but it has been surrounded with a
mass of Jegislation qualifying the manner of preparation almost without a parallel in
the preservation of food products. Mackerel salting in the United States is confined
almost entirely to Massachusetts and Maine, and four-fifths of the product is prepared in
the first-named State, Gloucester and Boston being the principal centers of the trade.
A few barrels are prepared also in New Hampshire, Rhode Island, and Connecticut.

The pickling of mackerel was of but little extent prior to the beginning of the
present century, the annual product on the entire coast previous to 1816 rarely
exceeding 15,000 barrels. The first salt-mackerel trip from Gloucester is said to have
been made by the schooner President to Cashes Ledge, in the Gulf of Maine, about 1819.
From that time to 1831 the industry rapidly increased, the output of .Maine, Néw
Hampshire, and Massachusetts during the last-named year reaching 449,950 barrels,
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the largest product in the history of the fishery. The value of the yield during that
year was $1,862,793, while the value of the 324,454 barrels packed ‘in those States in
1864 reached $7,001,098. In 1881 the yield was 391,657 barrels, with a reported valu-
ation of $2,447,556. The increasing demand for fresh fish in this country has affected
the trade in salt mackerel, a much smaller proportion of the catch being salted during
recent years than formerly Of the 131,939,255 pounds of mackerel taken in the
United States fisheries in 1880, 80 per cent was salted, whereas during very recent
years the salted mackerel represents less than half of the total yield. The quantity
of these fish caught has also decreased greatly, so that at present the trade in salt
mackerel is very much less than it was fifteen years ago. In 1887 the domestic product
was 93,5682 barrels, valued at $1,064,124; in 1890 it decreased to 20,742 barrels, worth
$306,731; while in 1892 it numbered 46,946 barrels, worth $611,486. The yield was
24,939 barrels in 1895, 77,464 barrels in 1896, 13,154 barrels in 1897, and 14,286 barrels
in 1898, less than 5 per cent of the annual average during the 40 years preceding 1886,
During the last thirty years quantities of salted mackerel have been prepared in
the British North American Provinces, the annual product during the past three or
four years averaging about 25,000 barrels. The mackerel taken on the coasts of
Europe are generally sold fresh, but in Ireland, Norway, England, and Scotland mauny
barrels are salted each year, especully in Ireland Of the 399,361 barrels taken in
those four countries in 1895, 46,500 barrels were salted, nearly all of which found a
market in America. In 1897 the European product of salt mackerel was 57,3562
barrels, and in 1898 it approximated 50,000 barrels. The European method of salting
mackerel was until recently considered somewhat inferior to that in vogue in the
United States, differing from the American method principally in that the fish were
split down the belly instead of down the back, they were not soaked to remove the
blood, and in packing in the barrel they were placed face up. The packers, however,
have rectlﬁed these mistakes and the foreign mackerel are at present more carefully
prepared than formerly, and those received in this country from Ireland and Norway
now compare very favorably with the domestic product. )
The domestic mackerel that find their way into the salt-fish trade are taken
principally in purse-seines, most of those caught by means of lines, gill nets, pound-
nets, etc., being marketed fresh. When salted, however, they are prepared in the
same manner as those taken in purse seines, except that, the yield being usually much -
less in quantity, facilities for handling the fish rapidly are not of so great importance.
Mackerel taken by seines or gill nets do not usually keep so well when salted as
those taken by lines, as the latter are taken in smaller quantities and greater care
can be used in handling them, and they may be readily salted before deterioration
begins and very shortly after being removed from the water.
The methods of salting as here given relate especially to fish taken by purse seines.
‘When the fish are removed from the seine by means of a large dip net they are
thrown on deck; or, if the catch be large, they are placed in a ¢“pocket” or ¢spiller,”
rigged along the side of the vessel, where they can be kept alive until the crew have
time to dress and salt them, So many fish are sometimes taken at a single haul that
- if at once removed to the deck many would spoil before the fishermen could properly
care for them, and the purpose of the pocket is to provide a receptacle in which fish
may be kept alive for several hours. This pocket was introduced in 1877 in a simple
form on the schooner Alice, of Swan Island.- An improved form was invented by H. E.
Willard, of Portland, Me., and patented in April, 1881, but valuable improvements and
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modifications. have been made in. its construction since that time. The following is

a description:

The mackerel pocket is a la,rge rectangular net bag, usually 36 feet long, 15 feet wide,. and 30 feet
deep, with 2-inch mesh, hung to 1}-inch rope. On the portion of the rope next to the vessel wooden
floats are strung for the purpose of securing the edge of the pocket to the rail of the vessel, this edge
being fastened over the rail and between it and a board held in position' by wooden pins. The outer
corners of the pocket are supported by ropes running through blocks attached to outriggers 4 inches
in diameter, by means of which the outer edge of the pocket may be elevated or depressed. To the
outer edge of -the pocket is attached a rope bridle, the ends of which are fastened about 9 feet from
each outrigger. A thimble is attached to the middle of this bridle, and when the mackerel have been
turned into the pocket the fore and after staysail halyards are bent into the thimble and the outer
edge of the pocket thus supported and the outriggers relieved from considerable strain. In getting
the fish into the pocket the latter is slacked down to the surface of the water and the outer edge is
fastened to the cork rope of the seine. By gatkering the twine of the seine, berrmnmg at the side
farthest from the pocket, the fish are readily turned into the pocket, and the edge of the latter is then
raised above the surfacc of the water.

. Unfortunately the fishermen have found little use for these pockets during the
last six years, the catch.of mackerel being so small that they can.be readily cared for
before any of them spoil. The fish are removed from the pocket in quantities ranging
from 25 to 100 barrels at a time, If the weather be warm and moderate the quantity
removed at a time is small, but when the air is cool or the Water rough or when
dogfish are abundant the quantity is very much larger.

For dressing the fish, the crew is divided into working gangs of three men each,
one of whom splits and the other two, known as “gibbers,” gill and eviscerate the
fish, Each gang of men is provided with a splitting board from 6 to 10 inches wide
and with two wooden trays about 3 feet square and 6 inches deep, which are generally
supported on the tops of barrels. Some crews, especially in the hand-line fishery, have
only two men in each splitting gang, the splitter or some one else getting the barrels,
filling them with water, and otherwise aiding the gibber. The splitter with his left
hand, which is usually covered with a cotton mitten for protection as well as to prevent

_the fish from slipping, takes the fish round the center of the body, with the tail toward
him, and splits it down the back on the left side of the backbone from the head to the
tail, so that it' will lie open and flat after the viseera have been removed, the knife being
held by the fingers and guided by the thumb sliding along the upper side of the fish,
On splitting each fish he tosses it to the tray of the gibber, who, with hands
covered with gloves to protect thém against the bones, opens the fish with a jerk,
causing it to break lengthwise along the lower end of the ribs if it is fat, thus making
a crease on each side. He removes the viscera and gills and throws the fish, open and
face down, into a barrel partly filled with clean salt water, in which the blood is soaked
from the fish, whence they are called ¢ wash barrels.” There the fish remain until the
splitting is finished, which may be 6 or 8 hours or even longer after the first fish have -
been split. Then the deck is cleaned up-and the men proceed to salting.

A good splitter can handle from 2,000 to 3,500 mackerel per hour, and under
favorable circumstances 200 barrels of mackerel can be cared for by a crew of 12 or 15
men without difficulty before any of them spoil. Sometimes, when alarge haul has
been made, the crew may work steadily for 24 or even 36 hours in succession, losing
only the. brief time given to meals, - By practice they can split and dress the fish as
well at night-as during the day. -

. If the men have time they “plow ”.or ream the ﬁsh nnaklng a cut in the abdominal
cavity on each side near the backbone, in imitation.of the natural cracks or breaks
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which occur in fat fish, thus giving the fish a fat appearance. “Plowing” was begun
about 1830, and although for-a number of years there was great opposition to the
innovation, it  is at the present time recognized as a legitimate feature of the trade.
The fatness of mackerel as well as the size determines the quality, and the degree of
fatness is most readily ascertained by noting the portions covering the abdominal
cavity., When the fish is very fat these portions crack open about halfway from the
backbone to the center of the abdominal cavity, and the depth of these cracks
indicates the relative fatness of the fish. By making the break or crack nearer to
the backbone than where it would ordinarily occur and where the flesh is considerably
thicker, the fish is given the appearance of being much fatter than it really is. At
first these cracks were made by using the thumb nail, and later by the back of the
point of the splitting knife, the cut by degrees being made higher than it naturally
belonged. The use of the knife led gradually to the introduction of the plow or
reamer, of which there are many styles, some made wholly of wood, others with the end
tipped with pewter and with fine teeth on the edge, so as to make the crease rough,
as though it were broken naturally. A popular form consists of a small cutting
blade about 14 inches in length, cut square forward and tapering to a point at the heel,
attached to a curved iron shank, to which a wooden handle is fixed.

In salting, the mackerel are emptied from the wash barrels upon the deck and
rinsed by throwing buckets of water over them. A man places them, a few at a time,
on a gib tub containing a half bushel or more of No. 2 Liverpool salt, while another
man, taking a fish in each hand, rubs the flesh side of the fish in the salt and,
with the back of one fish against the flesh of the other, places them in the sea barrel
with the flesh .side down, except that the two or three bottom layers or tiers have
the flesh side up. Formerly‘it was customary to place all the fish with flesh side up,
but this has been abandoned. - The salt is carried in the hold in barrels that are sub-
sequently used for packing the mackerel. Liverpool salt is used almost wholly, Oadiz
and other coarse salts having a tendency to tear and give a ragged appearance to the

" mackerel. It is quite important that every portion of the surface of the fish be in
contact with the salt, and. care should be taken not to leave finger marks where the
fingers or thumb cover portions of the fish during the process of salting and prevent
the access of salt.

Formerly on some véssels, especially those from Cape Cod, the mackerel were not
rubbed in the salt, but were placed in the barrel with the flesh side up and the salt
scattered over them. In salting the fish in that manner, Oadiz salt was used prin-
cipally. The present method is much more rapid and leaves the fish in much neater
condition, because the coarse salt pressing against the fish indents and lacerates it.
By either process a barrel of mackerel may be salted in from 8 to 15 minutes, aboat a
bushel of salt being used. - After standing for a day or so and settling, the barrels are
topped up by adding more struck fish to each barrel. When convenient, the barrels
are headed and stowed in the hold or secured on deck until the vessel reaches port.

On arrival at port the barrels of mackerel are removed and. placed on the wharf
or in a storehouse until opportunity arises for repacking them, which may not be for
months. Then the top of the barrel is removed, the brine poured off and discarded,
the fish emptied out, several barrels at a time, into a culling crib or box of planed:
boards with &lat bottom and usually 5 feet long, 3 feet wide, and 8 to 10 inches deep,
placed on legs about 3 feet high. The fish are there culled into the several grades.

recognized by the trade and thrown into two weighing tubs, each holding about 100
¥.C.B,, 180828 .
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pounds, which rest on a beam scale. These tubs have wooden staves and have the
bottom perforated with inch holes to permit drainage, or, better still, a rope net-work
bottom, and are bound with two iron hoops and have an iron handle on each side.
The diameter of the tub is 24 inches at the top and the height is about 15 inches.
‘When the proper weight of fish is placed in the tubs the fish are removed to a packing
crib, somewhat similar to the culling crib, and usually 38 inches long, 26 inches wide,
and 14 inches deep, where they are packed in barrels or smaller packages, the various
grades being kept separate from each other and placed in different packages.

In packing, a small quantity of salt is sprinkled in the bottom of the barrel, next
two or more layers of fish, with the flesh side up and succeeding layers of fish with
the back up. Over each layer of fish a large handful of salt is sprinkled, about 35
pounds being used for each barrel of fish, which is required by law to contain 200
pounds of mackerel, exclusive of the weight of the pickle; while half, quarter, and
eighth barrels must contain proportionate quantities. The total shrinkage on salt
mackerel from the round to the marketable state is about 33 per cent. After being
filled the barrel is headed and moved to some appropriate place on the wharf or in the
storehouse, where it is ¢“pickled”; that is, a hole is bored in the side or head of the
barrel and as much brine as the barrel will contain is poured in, This brine should
be made quite strong, at least of 95° salinometer test, and it is conveniently introduced
by means of a water bucket with a copper nozzle in the bottom, forming a funnel, the
end of which is placed in the hole made in the side of the barrel, a vent on the side
permitting the air to escape. The hole is then plugged up and the barrel turned on
end and branded. The branding kettle most commonly used is of stout sheet iron,
cylinder shaped, 9 inches in diameter and 12 inches high. A rod with a wooden
handle at the top passes through the center of the kettle and furnishes the means for
handling it. - A charcoal fire is made in the kettle and when the brand, usually made
of brass at the bottom, is sufficiently heated, the barrels are stamped with the legal
inspection marks. Because of leakage and evaporation it is frequently necessary to
add additional pickle to the barrel after it has stood several days, the deficiency being
noted by the sound produced by striking the barrel with a stick.

The total cost of repacking mackerel, including barrels, salt, and all labor, from
the time the fish are received from the vessel, ranges between $1.25 and $1.60 per
barrel, depending on the market price for barrels, labor, ete."

The general average of cost approximates $1.44 per barrel, apportioned as follows:

Labor—weighing and culling
Labor in packing. ... ..........
Salt in packing
Cooperage.............

Repicklng . v imeere e e e e i eei e eeeeaas

Bangor barrel ... ... ool eeteersncusaaiaeaana.s
Supervision, use of plant, ete

The laws of most of the New Iingland States require that the work of culling,
weighing, packing, and pickling be all performed under the personal supervision of a
State inspector, who places his brand: on the head of each barrel or package, indicating
the kind and grade of fish, name of inspector, name of town and State where packed,
and date of packing. In Maine and New Hampshire it is necessary that the date
include the month as well as the year in which the fish are packed, but in Massachu-
setts the year is deemed sufficient. If by becoming rusty, or the pickle leaking out,
the fish require repacking, they must again be inspected. There is much difference in
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the quality of mackerel taken during different seasons of the year. The early spring
cateh is generally very poor and shrinks considerably when salted. The fish increase
in fatness as the season advances, and those taken during the fall usually improve in
weight in pickle. Full-grown fresh mackerel measure 17 or 18 inches in length, but
some over 20 inches and weighing 3 or 4 pounds are caught. The average length is
about 12 inches and the weight a trifle less than a pound. Salted mackerel measure
considerably less, due to the loss of the head and the slight shrinkage in salting.

The grades of salted mackerel are very carefully defined by the statutes of various
New England States, and with little difference in one State from those in another.. In
Maine salted mackerel of the best quality, not mutilated, measuring, when split, not
less than 13 inches from the extremity of the head to the fork of the tail, free from
taint, rust, or damage, are branded as ‘‘number one”; the next best quality, being not
less than 11 inches, measuring as aforesaid, free from taint, rust, or damage, are
branded as ‘“number two”; second quality mackerel, but free from taint or damage,
and not less than 13 inches, are branded as ‘‘number three, large”; those of the same
quality, not less than 10 inches in length, are branded as “number three,” and all
other mackerel, free from taint or damage, are branded as “number three, small.”
The grades required by the laws of New Hampshire and Massachusetts are almost
identical with the aforegoing, except that in the last-named States the fish are branded
as “number four” instead of ¢ number three, small.” Theregulations of Rhode Island
are somewhat indefinite in this particular, requiring merely that every cask of mack-
erel offered for sale or for exportation from the State shall be branded “number one,”
“number two,” or ¢ number three,” to denote the qunality of such fish.

In addition to the grades designated by law, packers of mackerel prepare speclal
grades known as ‘“extra ones,” “extra twos,” ¢“bloaters,” etc. Extra ones are superior
in size and fatness to legal ones, and are sold at a much higher price; and the same
difference exists between extra twos and legal twos. Bloaters are the choicest mackerel
prepared, and only a few barrels are secured each season.

Mess mackerel are also prepared as an additional form of the other grades. These
are principally the best and fattest mackerel that would pass as numbers one and
two, with the heads and tails removed, and with the slime, etc., carefully brushed off
before being repacked. There is an average loss of about 17 per cent in weight in
preparing mess mackerel from the customary condition of pickled mackerel, but this
varies considerably, depending on the size and degree of fatness of the fish.

The laws of most of the New England States regulate the character and size of
the barrels in which pickled mackerel are packed and the materials of which they are
made. The law of Maine requires all barrels and casks to be made of sound, well-
seasoned white oak, white ash, spruce, pine, chestnut, or poplar staves, with heading
of either of such kinds of wood, sound, well planed, and seasoned, and the barrel or
cask to be hooped with at least three strong hoops on each bilge, and three also on
each chime; the barrel staves to be 28 inches in length and the heads to be 17 inches
between the chimes. In Massachusetts all packages, except those containing less
than 25 pounds weight, must be made of white oak, ash, red oak, spruce, pine, or
chestnut, and the number of the hoops and the size of the barrel staves and heads
are the same as set forth in the Maine laws. In each State the barrel must hold
between 28 and 29 gallons, and the half-barrel not less than 15 gallons, and the tierce
between 45 and 46 gallons. The regulations in New Hampshire are identical with
those of Massachusetts as to the quality of the material and dimensions of the barrel,
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but require that it shall contain between 29 and 30 gallons. Bach cask must be made
in & workmanlike manner so as to hold pickle, and be branded on its side near the
bung with the name of the maker. ,

Most of the barrels used for pickling mackerel are manufactured in Bangor, Me.,
‘but a few are made in various other parts of New England. The price is generally
from $40 to $55 per 100, but when an unexpectedly Jarge demand for them exists they
sometimes sell as high as $1 each at the fishing port. Barrels once used are sometimes
repaired and used over again, but this practice is not commendable.

For convenience in marketing, brine-salted mackerel are frequently placed in half,
quarter, eighth, and sixteenth barrels, after they have been prepared in the regulation-
size barrels. In recent years a considerable market has been developed for much
smaller packages, and when the fish are sufficiently cheap, they are frequently put up

5-pound and 3-pound tin cans, for a description of which see page 520.

The following summary, compiled from the files of the Gloucester papers, shows
the fishermen’s price per barrel of the principal grades of mackerel during the first
week of September in each year from 1830 to 1898, representing generally the average
for the year:

Year. No.1 No.2 No.3 Year No.1. No.2 No.3 Year No.1 No.2 No.3

$4. 50 $2, 62
4.75 2,62
4,00 2.75
4.72 2.85
4.72 8.356
6,00 4.00
8.00 5.00
6. 50 4,12
9, 25 5,50
10, 50 7.00
10.50 |- 5.50
10.00 6. 00
6,00 4,00
8,12 6.00
7.50 5, 50
10.50 - 6.87
6. 25 3,87
8,25 4.25
6. 00 8.37
7.00 3. 50
812" 5.00

, 6.50 5.12
7.00 "5.75

BRINE-SALTED HERRING.

Several different species of the Clupeidse family are known locally in the United
States as herring. The principal ones are the sea herring (Clupea harengus), so
abundant in the Gulf of Maine; two kinds of alewife (Pomolobus pseudoharengus and
P. wstivalis), known on many parts of the coast as river herring, and the herring of
the Great Lakes (Argyrosomus artedi). The sea herring occurs north of Montauk,
while the alewife inhabits the rivers and bays all along the Atlantic seaboard, the
fishery being of the greatest importance in the tributaries of Chesapeake Bay and
Albemarle Sound. The ‘herring of. norbhern Europe are of ‘the same species as those
of the New England coast.,

. In this report the name “herrlng/’ refers to the Clupea’ harengus, the other species -
bemg known as alewives or river herring and lake herring.

It 1s 1mp0s51ble to ass1gn even an a,pprommate date for the first saltmg or: plckhng
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of herring. TFrancis Day, in his well-known work on the Fishes of Great Britain and
Ireland, parts v-I1X, p. 222, writes as follows on this subject; -

At the beginning of the twelfth century there were herring fisheries 1n the Baltic, to whxch many
foreign vessels resorted; these herring must, therefore, have béen salted; in fact, in 1155 Louis VI1I,
of France, prohibited his subjects purchasing anything but mackerel and salted herrings at Estampes.

The manner of curing these fish is considered to have been very crude until the
time of William Beuckels, or Beuckelzon, a fish merchaut of Biervliet, in Flanders,
who, during the fourteenth century, greatly improved the methods in use and laid the
~ foundation of the great wealth acquired lafer by Holland in this business. Beuckelzon
died in 1397, and a monument was erected to his memory by Charles V in his native
village, Borgo ; while Mary of Hungary, during a visit to the Low Countries, is said -
to have paid a more characteristic tmbute to his memory, namely, that of eating a salt
herring at his tomb,

The first mention we have of plckled herring in Amerlca is by J osselyn, in the
seventeenth century, who, in his Ohronological Observations of America, says: “We
used to qualify a pickled herring by boiling of him in milk.,” It is almost self-evident,
however, that the pickling of -herring was carried on by the earliest settlers of America,
and possibly by the fishermen who resorted to these shores from Europe before the
country was settled, as it was an old-established business in Europe.

The quantity of herring preserved by the process of pickling is greater than that
of a,ll other species combined, aggregating nearly 3 ,000,000 barrels aunnally, but the
yield in the United States (about 30,000 barrels annual]y) is small compared with the
product of Scotland, Sweden, and the Netherlands, Half a century ago the output
in New England was many times greater than at present, and there was a considerable
export trade, amounting at times to 60,000 barrels; but, owing to carelessness in the
method of pickling and absence of uniformity in the quality of the product and in
weight of the packages, the trade has been captured by the foreign curers, who now
sell about 150,000 barrels annually in the United States, at double the price received
for the domestic article. In view of the large quantities of herring on the New
England coast and the extensive markets that already exist in this country as well as
in the adjacent countries to the south, it seems extremely desirable that more care
should be given to the curing of this fish, and the preparation should be governed by
fixed standards applicable to both quaht;y and quantity. :

The guality of pickled herring varies greatly, depending almost entirely on the
quality of the fresh fish and the promptness and care exercised in curing them. Few
fish are more difficult to properly cure than this species; the flesh is very delicate and
tender, and not only does it injure readily, but it is much less able to take the salt if
the pickling be long delayed after removal from the water. If placed in pickle
before they have been much exposed, they take the salt quickly and the natural
quality and flavor of the fish are better preserved. Another important rule in pre-
parmg this as well as other kinds of fish is to have the greatest possible cleanliness
in the salting-houses and in the tubs and barrels used for salting. ‘

There is no uniform method of curing herring in this country, but mosb of them
are salted just as removed from the water, without splitting or dressing, and are known

as “round herring,” to distinguish them' from the “gibbed herring,” which have the
gills, heart, ete., removed, and the “split herring,” which have the gills and all viscera
removed. The met;hod of preparing each will be descrlbed separately. :



438 BULLETIN OF THE UNITED STATES FISH COMMISSION.

" ROUND HERRING.

The bulk of the herring salted on the New England coast are taken in the vessel
gill-net fishery, and the fish are usually salted on board the vessels. Some are taken
also by small boats making daily trips to the fishing-grounds, and these are necessarily
salted on shore. The methods of salting the fish on the vessels and on shore differ
only according to the facilities for handling them.

In the vessel fishery, as the herring are removed from the nets they are placed on
deck and water is soused over to remove loose scales, blood, etc., and sometimes salt
is sprinkled over them. They are next placed in hogshead tubs with about 3 pecks
of salt to the barrel of fish scattered among them, when they are covered with brine and
left standing for four or five days, or until they are struck. It is important that the
salting be done as soon as practicable after the fish are removed from the water, and
in the meantime they should be protected from the sun. After being struck, the fish
* are repacked in market barrels, where they remain for twenty-four hours for settling;
when the barrels are topped up by adding a few struck fish to each barrel. 1t requires
about 330 salted fish to fill a barrel, the number of fresh herring required being about
300. In packing the fish in the barrel, they are usually placed with backs slanting
upward. Occasionally, however, those in the lower half of the barrel are placed back
down, and sometimes a few upper and lower layers are carefully placed and the middle
portions arranged with less care. Afterthe barrel has been topped up it is filled with
brine, headed, and stored in the hold. On arrival at port, if it appears from sounding
that some of the pickle has leaked out, more is added through a hole bored in the
bilge and the hole plugged up, when the barrel is ready for branding and marketing.
Sometimes at the port the fish are repacked, so as to insure full weight and good fish,
new brine being made, if necessary, butif the old pickle is clear it is used over again.

To determine the proper amount of salt required for curing herring requires
considerable gkill and experience, and the quantity varies according to the condition
of the fish, the season of the year, etc. If too much salt be used the fish will soon
" become hard and dry, with greatly diminisbed flavor, but if the quantity of salt be
insufficient the fish will become tainted and unfit for food within a short time. During
warm weather more salt must be used than when the temperature is low, and thin
small herring require less salt than thick or large ones. As a general rule, about 5
pecks of salt are required for curing each barrel of herring. ST

In pickling on shore, the fish on their arrival are dumped into tanks or wash
barrels of sea water, from which they are at once removed with a brail net, the fish
being rinsed up and down at the same time, and placed in a pickling butt or vat with
about 3 pecks of salt scattered among each 200 pounds of fish and a heap placed
on top. In two or three days a workman with high rubber boots passes over the
butts, treading on the heaps of fish to separate them if massed together. Or,in
some localities, the masses are separated by stirring them with a spudger, consisting
of a thick board 10 inches long and 2 or 3 inches wide, nailed in the center to a wooden
handle., The fish remain in-the butts eight or ten days, being examined occasionally
and more salt being added to keep the pickle sweet. After being thoroughly struck,
the fish are removed with dip nels and placed on a packing table, whence they are
packed in the market barrels, 200 pounds to each barrel, sometimes with backs up and
sometimes with bellies up, according to market demands, about half a bushel of salt
being scattered among them during the process of packing. The barrels are then
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headed and a hole bored in the bilge or head and sufficient strong brine added to fill
the barrel; the hole is then plugged and the barrel is ready for shipment. It is
important that the herring be packed so tight in the barrel that their relative positions
are not disturbed in handling the barrel, thus removing the scales and breaking the
fish. There is little decrease in weight in pickling herring, 211 pounds of fresh fish
making a barrel of 200 pounds of round herring. The market pmce for round herring
during recent years has ranged from $3 to 5 per barrel.
The cost of preparing a barrel of pickled round herrmg in New England is about
$2.37, apportioned as follows:
Cost of 200 pounds of fresh herring
Labor of pickling in butts............
Salt used in pickling in butts
Barrel......coceerecanciincncnsanaeans
Salt used in packing in barrel ... .....coeeoemmniniioi il -
Labor of packing in barrel . ..o .ocouremmmmenaineeaa
L1143 5) ¥ Lt T T L I T PP

LD g
Wear and tear, 1088, 6606 <. cnvuenrn it i e iy .-

GIBBED AND SPLIT HERRING.

Although most of the herring taken on the New England coast are salted round,
some of them are either gibbed or split before being salted. This method of curing
the fish is much more effective than salting them round, the latter being objectionable
because all the blood is thereby retained in the fish and undergoes a slight decompo-
sition before the salt thoroughly strikes through the skin and flesh. It is very infre-
quent that herring are salted round in Europe, the usual practice being to gib them
before salting. Less salt is also required for preserving the fish when they have been
gibbed, and thus the flavor of the product is improved. Gibbing consists in removing
the gills, heart, and sometimes the viscera from the fish by means of the thumb and -
forefinger. It requires 228 pounds of round fish to make 200 pounds of gibbed fish.
Gibbing is very little practiced now in the New England States, because the fish are
usually not very fat, and look thin and poor when gibbed. Splitting is performed by
cutting the fish down the belly to the vent, removing the gills and viscera, and usually
the roe bags and milt of spawning herring. In some localities, especially at Eastport,
Me., it is customary to immerse the fish in brine for a few moments before they are
cut. This causes the herring to keep their scales better and brighter, and they can
also be handled more readily in splitting. Splitting was originally applied only to the
extra large herring in order to permit the salt to more readily strike through them; it
is now commonly practiced in Newfoundland and Oanada, but herring for pickling
are rarely split down the belly in the extensive fisheries of Eunrope.

After evisceration the fish are immersed in tubs of salt water for a couple of
hours to allow the blood to be soaked from them, when they are packed in butts or
tight barrels, back down, with the stomach cavities filled with salt and with a layer
of salt sprinkled between the layers of fish, about 3 pecks of salt being used for each
barrel of fish. When properly struck the ﬁsh are repacked in the same manner as
the round herring above described. In packing in the barrel some fishermen place
them on their backs and slightly inclined to one side. Others place them fully on the
back, The latter appears to be the better method, as it gives the herring a more
round and thick appearance and the pickle has a better chance at the abdominal
cavity., The split herring usually sell at about $1 per barrel more than round herring,
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but in 1898 the price was approximately the same, A 200-pound barrel of fresh
herring will weigh 144 pounds when split and eviscerated, losing 56 pounds in dressing.
Sometimes, in order to fill ont a shipment of split herring, round salted herring are
split and eviscerated and added thereto. In this operation care must be taken not to
tear the fish.

The present condition of the pickled-herring industry in this country is far from
satisfactory. Great improvements in the methods of cure are desirable, and unless
the quality of the product be bettered there seems little probability of an increase in
the prosperity of the business. The abundance of these fish on the New England
coast during certain seasons of the year, and the large market demand for pickled
herring in this country, should encourage our fishermen to put up a product that will
compare favorably and compete with the foreign.cured herring, the great necessity
being a fixed standard, applicable to quantity as well as quality, with proper culling
and grading of tlie dlﬂ'erent kinds. Usually during September and October there is
a run of fine herring on-the New England coast, which if prepared with that care
exercised in the curing of European herring would probably be nearly if not equally
as good; but at present their value is depreciated by too long exposure to the sun
and air before salting, by carelessness in the manner of salting, failure to separate
the fish into the various grades, and by using weak barrels in the packing.

THE IMPORTATION OF FOREIGN HERRING.

The great bulk of the pickled herring consumed in the United States is prepared
in the Netherlands, Norway, and Scotland. Of the 1,321,020 barrels received during
the ten years ending June 30,1898, 377,480 barrels came from the Netherlands, 231,098
barrels from Norway aud Sweden, and 111,198 barrels from Scotland.

" The Holland herring are the most popular of those received in the United States,
and the demand for them is constantly increasing. The first of the Holland herring
arrive here in June. These are known as “matties,” having small roe or milt.
The “vol” herring, which have the roes fully developed, arrive usually about the
latter part of July. The trade becomes brisk toward the end of August and continues
until near the end of November. There is also considerable demand during February,
March, and April, and usually all are sold before the 1st of June. The great bulk of
the receipts, probably four-fifths, are in small kegs, containing from 45 to 55 herring,
about 154 pounds of fish. These kegs are made of hard wood and measure 9% inches
in height on the outside, 7§ inches at the bilge inside, and 7 inches at the ends inside,
with staves and bottoms # inch in thickness. At the top of the keg the staves are
slanted off at the ends, but at the bottom they are of the same thickness out to the
ends. They are bound with 6, 8, 14, or 16 hoops, but more frequently with 6 or 8,
When only 6 hoops are used the two end onés are usually of galvanized iron and the
others of willow or similar material. On the head of the keg is branded the description
of the contents, with some distinctive trade-mark.

In addition to the kegs, many Holland herring are received in barrels, containin g
from 242 to 254 pounds of fish, exclusive of the pickle. A few half-barrels and quarter-
‘ barrels are also received, but they do not take so well as the barrels and the sixteenths.

. The priceTanges from 45 to 75 ¢énts per keg and $7 to $11 per barrel. Packages
containing “milkers,” or milt herring only, usually sell for 10 to 15 cents more per keg
' and from $1 to $2 more per barrel than those containing mlxed herrmg
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The imports of Scotch herring havé increased considerably during récent years,
from 186 barrels in 1885 to 32,036 in’ 1898, most of which are received at the port of
New York. "A few years ago they usually sold for somewhat less than the Holland
herring, but during the past two or three years they have sold for $2 to $4 more per
barrel. These are also packed in small kegs, but the keg trade is not 8o extensive
as in case of the Holland herring. - The consumption of Norwegian: herring is also
increasing. Practically all theé Norwegian and Scoteh herring are sold in barrels, the
former coutaining 400 to 800 fish or 221 pounds, and ‘the latter from 350 to 700 fish or
250 pounds,-exclusive of the pickle. The demand for these is greatest from September
to November and from February to April. , ‘

Nearly all the recelpts are on consignment, the conmgnee forwardlng the account
and remittance as soon as the herring are sold, receiving 5 per cent commission there
for. The expense .of handling foreign herrmg at New York City approximates $2.4
per barrel, made up as follows: -Duty (at § cent per pound), $1.25; brokerage, 25 cents,
cartage, 20 cents; clearance, cooperage, storage, insurance, etc., 30 cents, and commis-
sion, at 5 per cent, 45 cents. The following summary shows the}ruling prices during
October, 1898, for the various classes of foreign herring in the New York market:

. || Number [ Number | Half-barrels, Barrels,
- Description. to barrel. | . to keg. ‘price. - price.
Holland herrin i - :
Full white hoops, mixed ............................... . 52to 54 | $d, 00 to $4.50 | $7.25 to $7.50
Full white hoops milkers ...cevevnccioecndinnnnnniias 62 to 65 4.75 to 5.00 | 8.25 to 8.50
Scoteh herrin, i
Large tul s,E C.. 550 to 675 |.. 5.00 9.00 to 0.60 o
Fulls, B 850 to 750 |.. 4, 2.00 .
Lnr G iulls W .| 500 to 550 |.. 4. 9,00 to 9,50
ediums, W. 800 to 350 8.25to 8.50
Norweﬁan hcrmng o
425 to 475 10. 50-
K. K. X 550 to 600 |. 8. 50
K.X.. .{ 700 to 800 - 10, 00
K..... 800 to 900 9. 50
Cutheads c.ocreaceicniriearaaaencnecnsisnns]esnenvonnnnefen 7.00
Belly cuts I 6.00
Bristling voeecenereereccnasianicceanns eeeeveenans 6. 00

FOREIGN METHODS OF CURING HERRING.

The importance of improvement in our methods of pickling herring is sufficient
reason for introducing in this connection some notes on the methods of curing hefring
in foreign countries. Mr. Adolph Nielsen, who has had considerable experience with the
various: methods in use, furnishes the following accounts of- the ‘processes of plckhng
herrmg in Scotland N orway, and the Netherlands: :

© THE S8COTCH - ‘CURE: OF HERRING

Ag goon as the herring is landed and sprinkled with salt the gibbing and cutting take placc
“This is performed in the following manner: The herring is held in the left hand, stomach up, in such
way that the head reaches beyoud the thumb and forefinger (index). With the other hand a small
straight-edged and sharp- -pointed knife is puslied in just below the gill lid on that side of the herring
that shows toward the right hand and forced right through the throat, close to the neck bone, so that
the point of the knife comes-well out on tho other side.. The forefinger is then pressed against the
head and the thumb across the pectoral fins, A little cut.with the knife is first made down in. the
" direction of the tail, after which it is given a twist and a cut made close up under the pectoml ﬁns.
The throat is:grasped between the index and middle ﬂnger (on the right hand), with a smart Jerk
the mtestmals (stomach, crown gut, liver, and heart), along with the gills and pectoral fins, are torn
out, leaving only the milt or roe to remain in the herring. When the herring is intended for export
to Contmental markets the crown gut is often allowed to remain. .

Another way of gutting herring, when these formerly have been chppcd is to put the thumb
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behind the gills and with a jerk from the top and downwards break the gilla loose from the head;
when these are then taken out the msophagus (gullet) and the stomach follow, because all these are
cohesive; but this way is seldom in nuse anywhere else than in some cases in Norway. .,

According as the herring are gibbed and gutted they are sorted in baskets and put into the
sousing tubs, where they are rolled in small Liverpool salt before being packed in barrels, generally
made of birch. In these the herring are packed fully on their backs, with a small plateful of salt
sprinkled over each layer of fish, The one layer of herring is put across the other the whole barrel
through, and each layer furnished with two ‘“head-herrings,” put on their sides. The barrels are
filled until a couple layers of fish extend above the chime or top, and covered with wooden covers made
for that purpose. In this way they remain two or three days, after which time, when the herring has
settled, the barrels are filled up again with fish from the same packing, headed up, and put down on
their sides. Every second day, as a rule, the barrels are given a little turn around until the. last
packing (bung packing) takes place. A lookout is during this time kept upon the .barrels, that
none of them are leaking. In order to obtain the official crown brand the herring must have been in
salt at least ten days, exclusive of the first-day packing. When the barrels, after such time or later
on, are going to be made ready for shipment, the pickle is drawn off through the bungholes and these
plugged up; the barrels are then opened and more herring of the same packing pressed into the
barrels, either by means of & common press or by pressing the herrings down either by band or by
trampling them down after a small barrel head has been placed on top of the herring. Care is in the
meantime taken that the herring is not pressed so tight that no room is left for the pickle. The object
with this last and tight packing is to prevent the herring from being shaken about in the barrels
during the time of conveyance and to save the recipient from the trouble of repacking the barrels
after they have reached their place of destination. After a sufficient quantity of herring is pressed
into the barrels, they are headed up and filled through the bunghole with the same pickle that was
drawn off formerly, after being strained. The bungs are then put in tight, the hoops driven home,
and the barrels blown; after they are joined tight the uppermost hoop is nailed fast, the blowhole
stopped up, and they are in a condition ready for shipment. If the herring is to be exported to
countries outside the European Continent or to hot climates, it is genemlly, when the bung packing
takes place, emptied out of the barrels altogether; the crown gut is removed if it has been left, and
the herring rinsed in clean water and repacked with coarse Liverpool salt. In place of using the
original pickle, the barrels are then filled with new pickle made of clean salt. All these barrels are
full-banded and furnished with a 1-inch-wide iron hoop on each end. In order to obtain the official
crown brand, such barrels should contain no less than 212 pounds of herring, exclusive of salt and
pickle. A good many of the Scotch herring are also packed in half-barrels.

The system of culling, along with the official crown mark on all exported herring barrels, has
contributed more to the good reputation the Scotch herrings have gained in the continental markets
than many may imagine. The dealers, on reception of Scotch herring with the crown brand, are
satisfied that the barrels really contain what they are branded for in regard to quality and weight,
and this has given them such confidence in the Scotch herring that these are received and approved
of without even being opened, while the Norwegian herring barrels, since the official branding was
abolished in 1851, must be opened and repacked before the recipient can sell them, which often causes
a good deal of inconvenience. The Scotch herring are sorted and branded according to the treat-
ment or cure and the development of the sexual organs. ;

Crown P, I'ull Brand: Barrels obtaining this brand must contain all fine, well—cured large,
full herring, and not mixed with herring of a poorer quality, nor with spent herring, nor matties,
which have not got their roe or milt fully developed.

Crown P, Matties Brand: Barrels with this brand must contain fine, rich herring, with small milt
or roe, must be well cured, and not mixed with full, spent, broken, or dismembered herring.

Crown I, Spent Brand: Barrels with this brand should contain spent herring (herring with
their sexual organs more or less collapsed after spawning), properly gibbed and cured, and all full
herring, matties, broken or dismembered herring sorted out.

Crown P, Mixed Brand: This brand is used for mixed herring (such herring as can not be sorted
as full, matties or spent). The mixed berring should also be properly glbbed, packed, and cured,
and no dismembered herring be packed in the barrels. ’

Crown PP, Repacked Brand : Barrels with this brand should contain herring which have been in
salt at least ten days, exclusive of the day of packing and the day of repacking and branding.
Further, this herring should, when they are repacked, be emptied out of the barrels in which they
were first packed or cured, the crown gut be removed, and the herring be rinsed and repacked,
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" with sufficient salt, in the same barrels, and supplied with new, strong pickle made of clean salt.
The barrels should be full-branded and farnished with a 1-inch wide iron hoop on each end.

Lozenge Brand: This brand is used for herring which formerly have been bung-packed and
branded but afterwards repacked in the same way-as is required in order to obtain the repacked
brand. The lozenge is branded just below the crown brand. In casenew barrels are employed, they
are branded with the crown brand and the lozenge in the same way.

THE DUTCH CURE OF HERRING.

The most of the Dutch herring are caught at sea in drift-nets and enred on board of the vessels.
If there is a chance, the dressing (gibbing and cutting) takes place according as the nets are hauled
on board and the herring picked out of them. The Dutch way of gibbing and cutting herring is about
the same as the Scotch; the only difference is that the crown gut is allowed to remain in the Jerring,
and it is considered that the fat which is attached to this gives the herring a nice flavor. After the
knife is put through the throat the out is at once made up toward the pectoral fins; thus the opening
is made smaller than in the Scotch herring.

According as the herrings are dressed they are sorted in baskets, and from these about 200 at a
time are put into large trays filled with fine Lisbon or St. Ybes salt and rolled in this salt. After
the herring is carefully and well rolled in the salt it is packed in burrels, back down, the same way
a8 the Scotch, with Lisbon salt sprinkled on the top of each layer of fish. When the whole catch is
salted down a bucket of blood-pickle (made of sea-water and the intestines from the dressing) is put
over the herring, and the barrels headed and put down in the vessel’s hold.

The object of heading up the barrels so soon is to prevent the herring from being affected by
the air. In this state the barrels remain for from six to ten days, when they are taken up and
filled with herring of the same packing, after the pickle is first drawn. This filling or sea-packing is
pretty compact, and it takes about four barrels to fill three of them. After the barrels are filled, the
original pickle, after being strained, is put over the herring, and the barrels headed up and blown,
and if found tight, put back into the hold of the vessel. It is considered of importance not to under-
take the filling of the barrels too carly, as the herring in such cases will be shriveled; but, on the
other hand, it should not be performed too late, because if so the herrings, by being tossed about in
the pickle while the vessel is rolling in the sea, lose a great deal of their scales. After the vessels
arrive home, the harrels are again filled with herring and supplied with the original pickle. In this
last filling, it is generally estimated that thirteen barrels of herring in a fit state for shipment are -
obtained from fourteen sea-packed barrels. A large quantity of herring is also repacked in small
kegs—one-sixteenth part of a barrel—and containing from 45 to 50 herrings. This is especially for
the American markets. A smaller quantity is also packed in half-barrels, but these do not tuke very
well. A Dutch barrel of full, selected herring, with milt and roe, contains about 800 herrings, which
weigh from 110 to 115 kilograms (242.2 to 254.6 pounds) net, exclusive of salt and pickle. )

Dutch herrings are sorted, according to the development of the sexual organs, in four qualities:
Full herring (vol herring, branded VOL); matties (maatjis, branded M); spent herring (Ijlen, branded
1J or IJLE), and herring which have recently spawned (Ruit, branded KZ). Besides, herrings which
have not been packed before the day after they were caught are branded O. Each of the first three
brands are again sorted in three or more qualities, and branded No. 1, 2, and 3. All herring which on
account of 8o large a catch could not be cured the same day, but had to be left over a night before
they were packed, together with torn bellies, or chated herring, are assorted according to quality, as
No. 8, while all herring in good condition and free from faults, as No. 1 and No. 2, according to quality
and treatment. Distinction is also made between herring caught in the open sea, near the coast, and

. in the Zuider Sea; and the barrels are generally furnished with a mark signifying the placo and the
year in which the herrings were caught. Before the official system of culling was abolished, in the
year 1878, this was branded on the bilge of the barrels (or if the herring were packed in smaller
packages on the most convenient place) by the culler in such manner that a royal crown was branded
in the middle, and the other directions in letters on either side of the crown.

THE NORWEGIAN CURE OF HERRING.

The largest quantity of herring in Norway is caught in the fjords by seines, and kept barred
until what food the herring may contain is worked out in the natural way before they are taken up,
dressed, and salted. As s rule the herring are salted in the viecinity of the places where they are
caught, so that they can be put in salt almost alive, which is of the utmost importance in order
to obtain a good article. In this way they have an advantage over the Sootch, who have to go far
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off the coast for their herring and can not get them in salt before they reach thie shore, which often
takes a long time. They have. an advantage over the Dutch, because, although they salt their
herring on board of their vessels soon after they are cauglt, still they may have been dead several
liours in the nets before they are hauled on board, and at all events none of the herring taken in
drift-nets or other nets can be deprived fully of the injurious food :they may contain, as they can
when barred in a seine. When brought to the shore or salting places from the seine the herrings:
are gibbed in this way: That a triangular piece of the throat, large enough to admit the heart and
the pectoral fins to be removed, is cut out by means of scissors made for that purpoese, or by a small
knife (some also use the fingers). This cut should be made deep enough to divide the large blood
veins, situated close to the neck bone, in order to remove the blood they contain. Sometlmes, also,
the gills are removed, especially on the full herring caught in the spring.

- Gegerally a la.rge enough crew is employed to admit the gibbing and the salting to take place at
the one time. On account of the herring caught in seines being always mixed, every gibber has got
placed before him or her so many barrels or tubs as the herring are to be sorted in (from three to five);
and, according as they are gibbed, every herring is also at. the same time, by the gibber, sorted and
placed in thé various barrels or tubs to which they belong. The salter then takes the herring and
packs them in new barrels, which lately have been soaked in sea water, slantwise on their back, with
one-fourth barrel of St. Ybes salt to 1 barrel of herring. The herring are packed loosely, one lies
across the other the whole barrel through. The uppermost layers are packed sometimes slantwise
back up. Some packers put from 1} to 2 gallons of pickle (made of one-fourth barrel of salt to' 1
barrel of sea water) on the herring soon after it is salted, and head up the barrels immediately..
Others, again, let the barrels remain unheaded for one day before they fill them with pickle. Before
the barrels are headed up a layer or two of herring are -generally put into the barrels in order to fill
up the empty room cansed by the shrinking of the herrings. By putting the pickle on the herring
s0on after they are packed the salt dissolves quicker and saturates the herring more speedily, so that
the contents of the stomach (provided the food is liberated) hardly has any injurious effects upon
the durability of the herring. After the barrels are headed up tbhey are broached in the head and
blown into by means of a brass pipe containing a valve, which is put down in the hole, and, if found
tight, the hole is plugged up as soon as the air has escaped; if not, they are made tight in the places
where they are leaky, and blown over again before they are stowed down on board the vessels.

After reaching the port of shipment and before being exported the herring are repacked and the
barrels filled with the original pickle which was formed first; and if this does not hold out, new
pickle is made to supply what is wanting. As arule the herring are repacked in such a way that out
of 4 barrels salted in the fishing-places from 3} to 34 barrels of herring are obtained when packed for
shipment. They never, as a rnle, pack their herring as hght as the Scotch or Dutch do, except the
herring is specially to be put up in such style._ :

The following notes on pwkhng herrmg are from Nlelsen s Report’ on the Cure
of Herrmg ,

" Qualities of the good herring.—Concerning the nature of the fresh herring, it is required, in order
to obtain a good article, that the herring also possess certain qualifications, such as sufficient size and
maturity, fleshiness, and fatness. A lean, dry, dismembered or half-rotten herring can never give a
good srticle, even if it is cured ever so well. A small herring, which has not reached the full state
of maturity, fetches only small prices in the markets. Of much importance is also the development
of the sexual organs. If these are in a far advanced state, the herring loses in fatness and flavor,
These should be firm and the whole flesh penetrated with, a certain quantity of fat. Large amounts
of fat arourd the blind-gut is a sign of the herring being fat right through the flesh. As a rule,
ocean herring (such herring as pass most of the time in the.ocean, and only approach the coast for
reproductive purposes) are considered superior to the herring that keep themselves close to the coast
or in the bays all the time. Of these herring, again, those which are caught in deep water are better
than those caught in shoal water. A first-class herring is known by its small head, short' and plump
body; is broad across the back, and plump toward the tail, and has got a great depth from the back
. to the abdomen, which gives this well-rounded shape. )

“Importance of early salting.~—In order to obtain a good article of salt-cured herrmg it is necessary
tha.t the herring De liberated from its food and put in salt ds soon as possible.after being Lroiight out
from. the water. Even if the quality is ever so fine, a good article ean mever be had if it is not
properly treated during the whole cure. The Scotch herring can not get the official crown brand
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except they are salted at least twenty-four hours after being brought out from the sea." As a rule the
curers do not care about herring which is more than twenty-four hours ont of the sea before they are
landed, and only take those at a low figure. In Holland, even, a distinction is made between herring
which. are taken out first and those which are taken last: from the nets. The cure of herring on
board the fishing crafts commences, therefore, if circumstances allow, soon after the nets are hauled

To leave the herring exposed to the hot sun while being conveyed to the salting-place,.or to leave
the herring in the nets until the shore is reached, if the catch has taken place a long distance off the
shore, is objectionable.- An old law in Norway, of 1775, even prohibited people from taking such
herring from their seines in the summer time before 10 o’clock in the evening and after 5 o’clock in
the morning; if it was going to be salted for expert.

Best salt for herring.—In regard to what kind of salt'is the most suitable for salting herrmg, it is
difficult to give any one sort the preference. The choice of salt depends much upon how the herring
is going to be cured, and upon the size and quality. Themain thing is that the salt is clean, and that
it is used in proper quantities. Fine and watery salt melts quicker, but gives weaker pickle. In
cases where it is of importance to form pickle speedily, fine salt is preferable, while coarse salt is
better for use in filling and repacking, or when the herring is intended for-export to hot climate, or
to Le kept in stock for any length of time, "The Scotch curers use Liverpool salt, the Dutch light
Cadiz or Lisbon salt, while the Norwegians use St. Ybes salt. ‘It is of much importance, as formerly
stated, 'to put the herring in salt as quick as possible, if a first-class article shall be obtained. For
this reason the S¢otch, as the herring is landed, sprinkle it heavily with salt in bins or vessels made
for that purpose, before it is gibbed and gutted. Generally they use 1 barrel of Lisbon ‘or coarse
Liverpool salt (or sometimes both mixed) to about 10 barrels of herring. By this means the herring
. keep their scales’ better and brighter, and can’also be handled better and quicker when they are

afterwards gibbed and gutted. The Hollanders roll their herrings in trays filled with fine Liverpool
or St. Ybes salt as soon as ‘they are gibbed and gutted, before they pack them in barrels; and this
work is done very precisely. In Norway no sprinkling with salt, as a rule, is used befme the
herrings are gibbed or packed in barrels, but instead thereof they have to use more salt in packing
than the Scotch and Dutch. The spnnklmg of herring with salt as soon as they are landed or
brought on board of the vessels is considered also to improve the flavor of them very much.-

Pacliing herring.—In packing the herring in barrels it is recommendable not to pack them %06
tight before they have shrunk in the salt, and also to pack herring of the same size and quality right
tlirough the whole barrel. - The packing is performed differently among different nations. In Norway
the herrings are packed slantwise on their back, while the Scotch and Hollanders pack them fully on
their back. By this last mode (which no doubt is the best) the herring get a more round and thick
appearance in the pack; and it has also this advantage, that the pickle has got a better chance to get
in and saturate through the abdominal cavity of the gutted herring. After the herring has shrunk in
the 8alt the barrels are filled up again and put away, but care is taken that the herring is not packed

-too hard. As long as the “barrels are left to remain still there is no need of hard packing, but when
they are to be shipped it is recommendable to repack the herring so tight that they do not-move about,
even if the barrels are handled ever so roughly, so that the receiver may be exempted from filling the
barrels again after they have reached their place of destination. .

- Herring barrels.—The quality of barrels used for salting herring in is of muoh lmporta.noe in
order to obtain a desirable product. If $00 soft wood is employed, the pickle will work through the
staves, the herring become dry, and be damaged within a short time. Among the folifsrous wood in
Europe the populus (poplar) is considerod least answerable, and among the conifers the spruce or fir

are less suitable than the red pine wood, because the former is generally knotty and more ready to get
_saturated with pickle or water. Good hard and clean spruce, which is cut fresh and has not been
soaked in water, may ‘compete with the pine.when it gets properly seasoned. The Hollanders use
mostly barrels made of oak; the Scotch use barrels of birch or beech, and the Norwegians use barrels
of spruce and red pine wood Staves made of birch .are brittle and apt to twist. In Scotland the
regulations for making herring barrels are that the staves shall be not less than half an inch thick and
not wider than 6 inches, except the oak staves, which-may be 7inches wide, and that the bottoms should
be at least of the same thickness as the staves, and none of the pieces of which it consists be made
wider than 8 inches. - The usual thickness of the staves in the Scotch herring barrels are from nine-
sixteenths to ten-sixteenths of an iuoh, and the bottoms are generally made three-fourths of an inch
thick. In Holland there was a law passed enacting that a herring barrel should be manufactured of
at least 13 staves (which makes every stave on an average 5% inch wide), and that no stave should be
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less than three-eighths of an inch in thickness. In Norway the staves, as a rule, are made five-eighths
inch thick, and the barrels are mostly made by machinery. Scotch barrels are generally full banded
for export to hot climates in the summer time. They are also furnished with an iron hoop on each end.
The Dutch barrels are furnished with 18 to 20 hoops, divided 5 or 6 on each end and 4 on each side of
the middle, while the Norwegians have only 12 to 16, divided 3 and 3 or 4 and 4.

In Norway a movement has been made lately to get a law according to which all barrels for
shipment of herring should be manufactured of a certain kind of wood and of certain dimensions, but,
so far as I am aware, such act has not been passed yet. If the barrels are made of fat spruce or red
pine, and also of oak, the herring will take a flavor from the barrels, which some people like very
much, but others, again, do not care for. In Scotland it was prohibited to salt herring in barrels
manufactured of red pine until the year 1874, and for many years back a similar act or law existed in
Norway; but this law was repealed again on account of the Russians, who consumed large quantities
of salted herring, and valued the Norway cure very much on account of the resinous taste the herring
got from the red pine barrels. Some people, again, value the Dutch herring very much on account of
the taste or flavor they receive from the barrels. To keep the barrels from shrinking, it is recommended
to put a little pickle in them while they are kept in stock. -

In 1889 the government of the Dominion of Canada appointed delegates to visit
Scotland and the Netherlands for the purpose of studying their methods of curing
herring, After making a careful investigation they summed up their‘conclusions in
part as follows:

‘We consider the Scotch system of treating herring, as an article of commerce, to be as perfect
as any system can be when honestly carried out in all its integrity, and that improvements in the
heiring industry of Canada can safely be made after the Scotch model, so far as our somewhat different
circumstances may permit. In one most important respect the Scotch fishermen have an immense
advantage over the Canadian fisherman, and that is in having all the curing and packing of herrings
performed by a distinet and independent class of merchants known as fish-curers. We have seen that
the herring industry of Scotland never amounted to anything—never prospered—until an enterprising
and energetic body of men came forward and assumed the position of fish-curers, taking that part
of the business entirely out of the hands of the fishermen, to the great relief of the latter, and the
promotion of this important business. In order, therefore, to place this industry in Canada upon &
satisfactory and permanent basis we are of opinion—

(1) That while some slight degree of improvement in the details of curing and packing herrings
may be at once attained by changes in the present methods, yet no real permanent improvement can
take place, nor can the herring industry in Canada be placed upon a satisfactory commercial basis
until the fisherman ceases to be his own fish-curer, and until the business of curing is taken in hand
by a class of merchant fish-curers, as in Scotland—men of energy, business experience, and capital,
with all the necessary appliances to carry on the business on fixed principles and in accordance with
such regulations as may be promulgated for the benefit of the trade from time to time., In Scotland
nearly all the curers devote their whole time to the supervision of their own curing operations. In
former times if a fish-curer did not so superintend his own curing business he made arrangements
with a master cooper to furnish the barrels, and generally to superintend the cure and putting up,
guaranteeing that the same would pass the Crown brand; ot he hired journeymen coopers and a
foreman, laid in materials for the manufacture of barrels, and the foreman attended to the curing for
the market. This was the method to a great extent in Scotland 55 years ago, and to some extent still.

When a fisherman cures his own fish, it is done with the least possible labor and cost, and once they
pass into the hands of the merchant or trader, paying up so much of his indebtedness to the former, he
feels no more interest in the matter. But it is different with the merchant or curer; his capital, his
credit, and his good name are at stake, and unless his fish are properly cured he will be the loser.
Thus the strongest of all motives, self-interest, would induce him to cure and put up for market an
article calculated to render a return for his outlay. , .

» * * * “ * * *

(3) The barrel.—That the present Canadian barrel, being too weak to stand the rough handling
to which it is exposed on the railways in transportation, should be greatly improved. We think the
present capacity of the barrel should be retained; that it should contain not less than 200 pounds of
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herrings, exclusive of salt; that it should be made of stronger material; that the staves should be of
hard wood wherever possible, and that if spruce is permitted to be used, the staves should be thicker
and stronger than the present stave. Fir and pine should be prohibited. The rule in Scotland has
been that the barrel might be made of any kind of wood, fir excepted. It seems very probable that
a fir or pine barrel may ‘‘sour” fish or other animal food packed in it for the first time. If a new
pine barrel or cask be filled full of pure water and covered up and allowed to stand for some weeks
there will be formed in the water a pretty firm gelatinous substance, which, if allowed to remain for
some time, becomes very offensive, a8 has been the case often in regard to pipes made of tamarac and
pine used for conveying water underground, where frequently pipes with a 3-inch bore have been
nearly clogged up from end to end with this affensive matter. If cleaned out, however, and the
pipes relaid, the gelatinous substance will not again form.
* * * * * * w*

It is universally conceded that oak barrels are the best of all, and, where procurable, the Dutch
use no other kind. The present barrel we think, after sufficient notice, should be prohibited. We
are of opinion that a little more bilge would add to the strength of the barrel. The hoops should
be of better quality than they are now and there should be more of them; and all barrels intended
for transportation beyond the province where the fish are put up should have at least one iron hoop
at the top; and should the barrel be of spruce or Norway larch, then, in addition to a thicker stave,
there should be an iron hoop at each end. - If, however, hard-wood staves can be procured in sufficient
quantity, we think that soft-wood barrels should not be allowed. The knot of the hoop should be
longer than it is in the case of the present hoop, to prevent it suddenly springing off. There should
be in the side of the barrel, above the bottom hoops, 15 or 16 inches from bottom, a bunghole about
1inch in diameter, with well-fitting bung, and the usual rule as to crossing the heads should be
observed. The new standard bafrel, when decided upon, should be made a legal standard by act of
Parliament, as is intended to be done in Britain at the next session of the Imperial Parliament.
There should also be a legalized half-barrel built of the same material and in proportion to the
size of material used in the large barrels. .

(4) Small packages.—We are of opinion that in addition to the barrel and half-barrel, there
should be established a grade of small packages in which to put up repacked herrings, after the man-
ner of the Dutch and Germans; that these packages or kegs should beintegral parts of the large barrels,
say one-fourth, one-eighth, and one-tenth parts of the full-sized barrels. We believe that kegs in
every way suitable for this purpose may be procured in Canada. A gentleman largely interested in
the sugar-refining bysiness told us that he gets a very neat, small keg or kit, for holding sirup, made in
Ontario, at reasonable prices, and he considers that the small herring keg can be made here as well and
nearly as cheaply as in Holland. 'If so, then a very great step is assured toward the establishment of
what we believe to be o most important and profitable branch of the herring industry of the Dominion.

We are of opinion that the very first movement toward improvement in this industry should be
in the direction of improving the herring barrel and consequent discouragement to the manufacture
of the present barrel.

As already stated, there can be no doubt that a very large business can be done in the small
package line, if properly gone into and taken hold of with energy and in a business manner. Canada
should be able to largely supply the demand on this Continent for herring put up in this way.

(5) Curing.—That next in importance to the catching of the herring is the proper curing of them.
This process commences in having the salt brought into contact with the herring as soon as caught;
and if it could be done at sea as soon as the herring come out of the water, so much the better and so
much more thorough the cure. All the printed evidence, all the experience of the Dutch, the Yar-
.mouth fishermen, and others, and all that we heard on the subject goes to confirm this. If attention
to this preliminary salting be necessary, and so salutary in results in Britain, how much more neces-
sary is it in the maritime provinces, where the temperature in summer is so much higher? In order,
therefore, to preserve the herring from incipient taint and to retain all the delicate flavor and natural
excellence of the fish, it is absolutely necessary that at the earliest possible moment the curing
process shall commence, and that the herring be scrupulously shaded and sheltered from the damaging
effects of the sun throughout all the stages of gutting, curing, packing, etc. This is most important
because injury caused to the herring by exposure to the sun can never be remedied.” The injury
sustained by herring in this way is beyond the power of man to remedy. Inordinate quantities of salt,
soaking and washing in water may cover up the damage done and prevent further taint, but the lost
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excellence of the fish can never be restored. There can be no doubt that the great bulk of the injury
sustained by the herring of the Maritime Provinces is caused in this way; and if this can be avoided
in the future by the adoption of some feasible inexpensive measures to protect the herring from the
sun, from the time of catch to the time of shipment, a great point will be gained and much done to
redeem the character of the Canadian herrings. . The next step in the curing process is the ‘‘roosing”?
. of the herring after gutting and the proper salting of the fish when being packed. Should it happen
that the preliminary salting can not be effected before delivery, then the herring should be well
sprinkled with salt during delivery. The western consumer is about ‘tired of eating herrings, out of
which all excellence has been extracted by soaking in water and oversalting, and if these western
‘markets are to be retained the quality of the fish must.be improved, and that at once.

. (6) Guiting.—That we consider the Scotch mode of gutting to be as good as any for all commer-
cial purposes, and all that can be desired when properly carried out and the curing properly attended
to. In Scotland the early herrings are very fat, and are not branded. These are the herrings which
are in such request by the wealthy families of Rusgia, and they are hurried over to Stettin for imme-
diate sale and use. A fish-curer told us that some of these herrings sold in June, 1889, for £10 sterling
($50) per barrel: There is no material difference in the mode of curing these herrings. In Canada,
‘however; it appears that in the case of fat herrings caught in July and August special freatment
has been found necessary. Mr. Gordon, of Pictou, who has had much experience in the herring
business in Scotland and in Nova Scotia, says:

“I beg to advert to the only .additional detail, Whlch in my experience, I have discovered as
applicable to the perfect cure of herrings in the months of July and August, on the coasts of Nova
Scotia. Having engaged on my own account in a sailin F vesse], trading on the coast of Nova Scotia
and Cape Breton, and provided with salt and barrels, I preferred purchasing the herrings in their
green state, and cured a fow barrels after the Scotch manner. On examination of the fish after bemﬁ
struck, I discovered an incipient taint along the backbone of the fish, which would increase wit
age, 80 as to render them unsuitable for a distant market in a troplc&l climate.